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MATEMATHKA 


M. M. AJIbITEPHH 
O06 OAHOM HOBOM CIIOCOBE JIMHEAPH3ALLMH TAMHJIbTOHHAHA 
CBOBOAHOM Y4ACTHILbI 


(ITpedcmaeaeno axademuxom H, H. Boeoawboeom 15 I 1959) 


BUCTCKOM YaCTHIIbl MOXKHO paCCMATPHBaTb Kak COOCTBEHHOe YHCIO SPMUTOBOIi 


B paoore (") M. C. JIupumn moKka3a, uro aHepruio cBoGoquoli penaTH- 
| 
 Matpuub H, 


; Hp =cpJo+ H', (1) 
| rye 
4 
Ou SSe OLGA 
V2 
1000 ET eee ee 
0000 V2. ; 
1 ee H' = me { { (2) 
0000 i Oris =O, 4-50 
2 2 
4 4 
Ope bale seig al ee 4 


ee BONS ee oF eee: 


IIpu sToM, B OTMuMe OT ypaBHeHua JIupaka, Ja p >O oneparop Hp umeert 
€MHHCTBeHHOe coOcTBeHHoe uncno E, = V (cp)?-+(mc*), a gna p<O0— 


€MHCTBeHHOe co6cTBeHHOe yuc0 E, = —V (cp)? + (mc). Co6cTBeHHBIit BeK- 
top f oneparopa H,, coorBetcTBylolui co6cTBeHHomy uNcay FE, (p> 0), 
uMeeT BU 


ees pie ees (3) 


mc? 


B paGorte (1) TakxKe MOKa3aHO, YTO C TOUHOCTHIO AO YHUTAPHOH 9KBUBAIeHT- 
HocTH onepatop H, ABAAeTCA CMHCTBCHHBIM OlepaTOpoM, OO/JaatouluM OnH- 
CaHHbIMH BbIWe CcBOicTBaMH. Jlanee, u3 (*) culeqyeT, YTO CMeKTp MaTPHUbI 
maccbt nokoa H’ wnenpeppipeh HM 3anomHAeT MHTepBal (—mc*, + mc’). 
Tlockompky Bbipaxkeuua (1) u (2) mpexctaBuisioT CoOo1 HOBbIN BH JMHeapH3alluH 
PaMHJIbTOHHaHa CBOOOMHOM 4aCTHIbI B MpOcTpaHCTBe MMIMyJIbCcoB dusnyecKkas 
HHTepMpeTalua pe3ybTaTOB, MO/TYYeHHEIX B ('), MpescraBsAeT uHTepec. Huxe 
IIPpHBOJUTCA TakKad HHTepmpetralua. C sTOl WembIo yHOOHO paccMoTpeTb BbIpa- 
2Kenne (1) c TOUKH 3peHHaA TeopHu BOsMyeHHH. Ecau p > mc, To onepatop 
H’ MoxHO cuHTaTb MaJIbIM BO3MymleHHeM. HeBo3MylieHHbIM TaMHJIbTOHHaH ON- 
peeAeTCA TeMePp TOMbKO HMINYJIbCHBIM WICHOM, HMCIOWWMM BUY 


FiO OO A sore 
0 -O© O-4 = 

(4) 
020-050 cea 3 


cpJo ==) 
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Mbl Mo2KeM TpaKTOBaTb TaMWJIbTOHHaH HEBOSMYINeCHHOH 3aauM Kak TaMHJIb- 
TOHMaH CHCTeMbl, MMelolleH [Ba YPOBHA: CHHIVIeTHbIM YypOBeHb C 9Heprvel 
E, = cp u GecKOHeYHOKpaTHO BbIPOKAeHHbI ypoBeHb c sHepruel E’ = 0. 

Bosmyulenve, BBOJMMoe MaTpHie Maccbl noKos H’, MoJpKHO MpHBecTH 
K CJIeMYIOULeMy H3MeHeHMIO CTpyKTypbl CleKTpa: 

1. Ypopenb Ey =cp nepelizetT B Ep = V (cp)? + (me?)?. 

2. BecKoHeyHOKpaTHO BbIPOXKeHHbIM ypopeHb E’ = 0 nepeliyeT B Hempe- 
pbIBHy!0 Tosjocy (— mc? < E < mc’). 

YrpepxyeHne 1 HeTpyHO MpoBepuTb HemocpexCTBeHHDIM noscuetom. Js 
sToro pasioxkuM E, B px no crenesamM mc? 


E,>=cp + > Exe, (5) 
R=1 
dN (i776) = 4 (mc?) 
rye E,=—$ < ; | Oi ota (cps “uT. I. 
° _ | Aa? © | Hoy Pal? Hoalt 
C apyroi cropoubl, 13 2 BuAHO, ¥TO Ey, = mea E,= ey 
Her aij. 


Takum oOpa30M, BbipaxKeHue (5) JeHCTBHTeIbHO ABJIAeTCA PAJOM TeOpHH 
BOSMYILCHHH. QHePprHA YACTHUbI C OTIMUHOH OT HYJIA MaCCOH MOKOA paccmarT- 
puBaeTCA 30eCb KaK BO3MYLCHHad JHEPrHA YACTHIbI C HYJIEBOH MaccoH, H Macca 
urpaeT POJlb NapaMeTpa BO3SMYLLeHHA. MoxKHO HCTOJIKOBAaTb MPHBeCHHY!O BBILUEe 
CXe€MY TEOPHH BO3MYLICHHH B paMKaX KBaHTOBOH TeopHu Moa. A UMeHHO, MOX- 
HO paCCMaTPHBaTb COCTOAHHA HEBOSMYLLCHHOH CHCTeEMbl KaK Pa3JIMUHbIe CO- 
CTOAHHA HEKOTODOLO MOJIA YACTHIL M AHTHUACTHL, MPHYeEM HEBbIPOMKCHHOe CO- 
CTOAHHe Cc 9Hepruelt Ey = cp oTBeyaeT OAHOH YacTHLe Cc HyeBOH Maccol MoKoa, 
a BbIPOXKJCHHbIe COCTOAHHA —HasMuHIO MOOOTO YNCa Nap YwacTH, — aHTH- 
yacTuu. Mmnyabe u 9HeEprHuA KaxKAOW Mapbl PaBHbl HYJIIO, H O€CKOHeYHAaA KpaT- 
HOCTb BbIPOKACHHA OOBACHACTCA BO3MOXKHOCTHIO HaIH4HA JWOOOTO unCIa Nap 
(9TH Napbl OOpa3yioT «BakyyM» Moma). EcnumpeneOpeyb BOSMYIMeHHeM, TO KarkK oe 
Takoe COcTOAHHe OyeT CTalWMOHapHbIM. CocToAHHe peaJIbHOHM CHCTeMbI MO2KeT 
ObITh Pa3JIOXKeHO MO COCTOAHHAM HEBO3MYILeCHHOM CHCTeMBI. 

O6osHauHM coOcTBeHHY1IO (pyHKUHIO peaJIbHOH cucTembl yepe3 , a co6cT- 
BeHHble (YHKIMH HeBOSMYIeHHOH CHCTeMbI Yepes. bp. Torga 


b= gobo + 3) ont: 


n=] 


Sylecb uHeKc 0 oTHOCHTCaA K OJHOH YacTHUe, a MHAeKc 7 > 1 cooTBeTcTByeT 
HaIMuHIo m Tap. KosdduunexTh! 9, OO6pa3sylOT BeKTOP COCTOAHHA peasIbHo 
cuctempl. Marpwunple aemente! | 1’ | COOTBeETCTBYIOT IIpoleccaM aHHUrH- 
JAUMH WM pox enna Map. 

BpefeM Jasee jd OGo3HayeHHA YacTHb! cuMBon A MM aHTHMuACTHUbt 
cumBoul A. PeasibHoe cTallMoHapHoe COCTOAHHe, XapaKTepH3yeMoe BeKTOPOM 9, 


cileqyeT MpeAcTaBsIaTb Kak COCTOAHHe J[MHAMMYeCKOTO paBHOBecua, OOycuI0B- 
JICHHOTO peakIMaMu 


nnt+1 


AeA oe Alias A. (6) 


B mpamo peakuuu (6) yacruua A annurnmpyer c anTuuacruueli flappl. 
OOpatHad peakilMA sABUIAeTCH pacrlaqOM YacTHUBI Ha vacTHLly u nlapy. Orn 
PeakUMH OCYILECTBJIAIOTCA C MOMOMIbIO Apyroro NOJIA, HallpHMep 3JIeKTPOMarHHUT- 


HOrO, KOTOpoe ABHO B HallMX ‘paccy2kJeHuax He dburypupyer. Kpome peak- 
uuu (6) uMeloT MecTo peakunH ° 


n(A+ AS (n+1)(A+ 5). (7) 
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Sanuiem Tenepb yparuenve I]pequnrepa guia BeKropa © 


ag i) 
ih ar SFG Feo 
JIM, B pa3BepHyTOM BuJe: 
1 OO mc? 0. mc? mc? 
ih op = Bob = ih sp = 7 to ty Pm (8) 


1 OF 2 
ih =" (Gnat Ont), n>2. 
Cucrema ypapHenuli (8) conocrapuma c peakilMaMu (6) u (7). Tlepsoe 


ypaBHenve cuctTembl (8) omucbiBaetT peakunio (6), a peakunam (7) oTBeuaIoT 
ypaBHeHuA CHCTeMbI c > 2. 


IIpupezem Apyroe BbipaxkeHve JA SHepruv, KOTOPCe NOATBepxaerT coc6é- 
JaMCHHA, BbICKA3SaHHbIe BbILIe. B CTawHOHApHOM COCTOHAHHU MOXHO MOJIOKUTb 


Pa = fre", uw cucrema (8) qaer 


2 2 2 
Eglo = cphe + Fe by Eph = elo + fe 


oe (9) 
Evin = Sy eet ts fn44). (E+ 


Herpyquo nokasatb, uro npu Ep = V (cp)? + (mc)? ua (9) caegxytor coot- 
HOWIeCHHA 
= mc? Py iie™ mc? 
Pho = Exho— Teh, cpl = = fo — > fe | 
(10) 
mc? 


: CPln = Fafa aba) n> 2. 
M3 (10) merko Haxoqum 


CO 2 co 2 
op Min=yelol cp Yfk="p-frafy 1=2,3,... (11) 
n=1 k=l 
CYMMUpys paBeuctBa (11), mpHxogquM kK COOTHOLIeHHIO 
2cp S\ nin = me? V2 folfy + me? Y\ fn fata (12) 
n=1 n=1 


M3 (11) cmenyet, uro cpefHee 3HaveHve Maccbl (BeKTOp f/f HOPMHpoBaH 
K e€/[MHHUe) paBHo 


mc? = (f, H'f) = 2cp > nf. 
n=1 
TlomHai 9Heprua paBHa 


E =cp + me? = cpfo + 2cp S} afi. (13) 


n=1 


Bpipawenue (13) cBuyeTesbcTByeT 0 TOM, YTO «MaCCOBaH YacTb» 9Hepruu 
O6ycOBJIeHa aHHUrHsAlMel Map uM rpyiia us 1 tap Maer BKJlay 2cpn Cc BeposiT- 
HocTbIo ;®. MoxHo mpeycraBuTb ceGe, 4YTO MaccoBad. OesbIMIyJIbCHad YacTb 
9Heprul COpasoBaHa NapaMM KBaHTOB, BOSHUKAIOUMX TpH anHurvaunn. B co- 
CTOAHHH paBHOBeCHA cpeqHee YHCJIO Nap YyacTHL, paBHO cpeHeMy YHCy Nap 
KBaHToB. Ja cpeyHero uHcsa Map Mbl HaXOJMM C TOMOUIbIO (3)* BbipaxeHne 


- (mc?) 
i =a Gln 2B Cp = 


* Jaq HOpMHpOBKH f K eAHHHIe HYXKHO B (3) BBECTH MHOKHTEJIb Vice Ee 
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C pocroM MMMyuJIbca CpeHee 4HCIO Map CTpeMHTCA K HyJIO, T. €. 9Heprd 
OG6YCOBJIeHa TOJIbKO MMITYJIbCHbIM UWJICHOM, H pacCCMaTpHBaeMaA YaCTHIa BeAeT 
ceOA Kak uacTulla C HysleBoii MaccoH NOoKoA. OcTaHOBHMCa Tak>Ke Ha HHTep- 
lipeTalHH CMMIOWHOrO CieKTpa MaTpHIbl MacCbl MOKOs. J\na 29TOFO BBeeM 
BMecTo BekTopa f[ HoBbIi BexTop f[’(f*, [-), OMpeeuIHeMbIM COOTHOIMeHHAMH 

+ _ fo fa —_ fo fa fim 1 (fae f if 14)| 
= — = ee eee five 3 ae NN els nti), 1S ° ( ) 

V3 (14) BbireKatoT COOTHOLIeCHHA: 


SR= VU + Hw. We)? — da)? =V lofi + Di fafesa (15) 
n=0 n=0 n=0 n=1 

BpeyleM TakxKe VIX HelpepbIBHOro cleKTpa MaTpuubt H’ mapameTp vo, ompe- 
JI@JIAeMbIM COOTHOLIECHHeEM: 


1B: 
cos®= —, (0<9 <n), (16) 


IIpH paccMOTpeHHH CIIOWHOrO cieKTpa MbI OyeM UpeflomaraTb, YTO [po- 


V3BeeHO MHTerpHpOBaHHe MO Y3KOMy MHHTepBasly MapaMeTpa %, TaK TO} 
S+AS. | 


fa \ fn(%)d%. B atom cnmyyae BexTop f umMeeTr KoHeyHy10 HOpmy. V3 co- 


4 
oTHomeHHH (9) mph p=O0 u (14) — (16) cuenyer 


(n*) — (7) 


SOS aa (O<3<nr), (17) 
rye 
()= >) (fe, (= in) (18) 


Mp OyqeM MHTeplpeTHpoBaTb (n*) KaK cpeHee UMCJIO YaCTH, a (1) — | 
Kak cpeyHee uncno anTuyacruu. Beanunny (f7)? moxHO MHTepmpeTupoBaTb 
KaK BepOATHOCTh NOABJICHHA OAHOM YaCTHIbI BCeACTBHe AHHUTHJIALMH M1 YaCTHLL 
rpymMbl, cocroameH u3 n-+-1 nap, Mm aHTMUACTHIL PpyMMbl, cocToseH u3 7 
nap. Benuunua (fn)? wHTeplipeTupyeTcH KaK BePpOATHOCTb MOABJIEHHA OHOP 
AHTHUAaCTHUb! BCIeCTBHe aHasloru4uHOoro Mpouecca. M3 (17) cnenyet, TO cosd 
e€CTb CpeHHH 3apay, B YCJIOBHbIX eAMHUIaXx, MPHXOAAUMiica Ha OMHY UacTHLy. | 
Ecam (n")=("), TO H=x/2 u E=O0. 3to cocrosune, xapakTrepusyemoe | 
HYyJI€BbIM 3HaYeHHeEM CpeHero 3apxayla WH 9HeEprHH, eCTeCTBeEHHO Ha3BaTb Baky-' 
yMoM uacrull. Kpaliune TouKH cllekTpa XapakTepH3y1loTca 3HaveHuamu 9 = 0 
ud=nr, |E|= mc? wu equnnuHbim cpeqHum 3apsjom. Moxuo cflelaTb BbIBOL, 
uTO KpaHHWe TOUKM CIeKTpa COOTBeETCTBYIOT BO3OY2KJeHHIO OJHOM YaCTHIbI | 
(aHTuuactuubl). [IpomexkyTouHble Ke TOUKH CMeKTpa, AIA KoToppix 0<3< xn, 


|E| << me’, (n*)=£0, (n-)=£0, onucpiBator TakKve COCTOAHHA MOA, B KOTO- 
pix elle He «BbIJeIMIacby YacTHia M60 aHTHUACTHIa. 

B wacrosmeli padore moKa3aHo, YTO MOBeeHHe VACTHMH C OTAUT 
HOH OT HY AA MaccOH NOKOA MOMKHO paccCMaTPHBaTb Kak Pe 
3yNbTaAT B3AMMOMCHCTBUA VACTHUK HYMeEBOH Maccbhl c NOMeM 
BaKYYMHBIX Tap; Macca pH 9TOM UrpaeT PONb KOHCTAHTH 
B3aUMOMeCHCTBUA. YkKax%KeM, HAKOHEL, UTO H3JIOXKEHHbIe BHIe COOOpaxKe- 
HMA CilelyeT OOOOWIMTb Ha CJlyuali MHOrMX YaCTHI, HCHOb3ya allmapaT KBaH- 
TOBOM TeOpHN Tova. t} 

ABTop cCuNTaeT CBOHM IpHATHBIM JONrOM BbIpasHTb G,laroxapHOcTS 
M. C. Jiupumuy 3a untepecnbie AucKyccun. 


Ojecckuit rocyfapeTBeHHblit meqarormueckuit MHCTHTYT Ilocrynuao 
uM. K. JJ. Yumucxoro 8 IX 1958 - 


UMTHPOBAHHAS JIATEPATYPA 


1M. C. iupmuu, JAH, 97, NeNe 3 x 4 (1954). 
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Hoxnxane Akagemun nayr CCCP 
1959, Tom 125, Ne 6 


! MATEMATHKA 
| ®, A. BEPE3HH 


AHAJIOF TEOPEMbI JIAYBHJWJIA JIS) CHMMETPHYUECKHX 
TIPOCTPAHCTB C OTPHILATEJIBHOH KPHBY3SHONM 


(ITpedcmaeaexo axademuxom II. C. Aanexcandposoim 9 I 1959) 


| Ilyctb G—novlynpocraa (BellecTBeHHad MIM KoMMueKcHas) rpynna Ju; 
: K C G—ee makcuMaJbHad KOMMakTHaa Mozrpynma. Uepes E=G/K 060- 
| 8HAUMM COOTBETCTBYIOUee CHMMeTpHYecKOe MpocTpauctso. VM3eecruo (1), ro 
ua E cyulecrByet Kombo uddepeniivasbHbIX OMepaTOpoB, TaK Ha3bIBaeMbIX 
onepatopos Jlanjaca na E, tepecTaHoBouHBIx c oneparopamu JIu Ha E. Sto 
| KOJIbILO HMeeT CTOJbKO OOpasyIOUlHX, KakoB paur E. 

Ecau kK oneparopy Jlanaca pH6aBurTb onepaTop yMHOxKeHUA Ha KOHCTAaHTY, 
TO Mbl MOJYYHM ONATb oneparop Jlanmaca. Ilostomy Mbl MoxeM BbIOpaTb 
oOpasyromlve A,,..., Ag B KOuJIbLe ONepaTopoB Jlanmaca Tak, UTOObI KOHCTaH- 
Ta @ YOBJIeTBOpAyIa BCeM ypaBHeHuamM A,a = 0. 

Cpeau onepatopos Jlanmaca oco6y1o pomb urpaer onmepatop Jlansmaca — 
Benmptpamu A,. PyHKUHIO U, YAOBJETBOpAIOILyIO ypaBHeHu1o Aju = 0, mpl OyqeM 
Ha3bIBaTb TAPMOHHUYECKOH; PYHKUMIO U, YOBJETBOPAIOMLYIO ypaBHeHHAM 
A,u=0, rye Ag—mo060H onepaTop u3 CHCTeMbI OOpa3ylolulHx, MbI OyeM 
Ha3bIBaTb NOWHTAapMOHHYeCKON. 

Ilembro HaCTOAMleH 3aMeTKH ABJIAeTCH OKA3aTeJIbCTBO CJleyIOUleH TCOpeMbBI: 

Teopema. SBcsakant oepanuuenxHan eapmonureckan gyxAKyuna na E 
ABANEMCA NOAUcAPMONUYECKOL. 

OTMeTHM cpa3y, YTO JWIA (YHKUMH, He ABJIAIOULAXCA TapMOHMYeCKHMH, 
HO YOBJIeTBOpAIOUIMX ypaBHeHHiIo Aju =u, A=-0, HMKaKad anasorMuHad 
TeopeMa He BepHa. C pyro cCTOpOHbI, vid TrapMOHMYeCKHX (yHKUMH Ha 
KOMIaKTHOM CHMMeTpH¥ecKOM IlpocTpascTBe Taka TeOpeMa BepHa TPHBMaJIb- 
HbIM OOpasoM B cuTy Teopempl JIvyBusia (*). 

Tloka3ateabctTBo Teopemul. Ilyctp f (x) — HeKoTopaa PyHKUA; X») € E — 
HekoTOpad TouKa; K,y,—rpymiia BCex MpeoOpasoBaHHli, OCTABJIAIOWIUX TOUKY Xo 


HenmOJBYXKHOH. PaccmMoTpHm \ f (kx) due (cpeqHee No rpynnoBol ciepe c WeHT- 
Kop 
poM B Xo). V3 pa6otpr (?) cmemyeT, TO, ecmH cpeqHee or dynKunu f (x) 
10 suO6oH rpymmopol ciepe paBHO 3HayeHuIo f[ (x) B WenTpe 9TOH cdepbl, 
To dbyHKuun f(x) aABMAeTCA MOJMrapMOHMyeCKOH. 
[lyctb Tenepp f(x) —orpaHuyeHHaa rapMonMueckaad dbyuKuua, fy(x) = 


= \ f (kx) dux; f1(x)—YTapMonuueckad (yHKIMA, NOcTOAHHad Ha Cepax 
Re, 
C IlCHTpOM B Xo. CueqoBaTesIbHO, OHA YAOBJeTBOpAeT ypaBHeHHIO 


0 
Nett = 0; 
0 
rye A,—pafWalbHad uacTb omepatopa A, (*). Mrax, Teopema cBogutca 
0 


K oObIyHOH Teopeme JIuyBusa Qua onepatopa Ay. Y3pecruo, uto dpyHkuns, 
MlOcTOAHHaA Ha ciepax, ecTb (bakTHYecKM (yHKUMA Ha SBKJIMOBOM N-MepHOM 
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mpcetpanctBe R” (n—paxurnpccrpanctsa £), WHBapHaHTHad OTHCCHTEJIbHO He- 


KOTOpOli KOHeYHOH rpyntbl WHHeHHEIX Npec6pasopannlt W. KoopAunatel B Ra 

6ynem oGosHayaTb yepes ty,...,¢n, PyHKUMIO f(x) OyeM 3allMcbIBaTb B Bue 

f(t). PyHyamentambHaa OOacTb OTHOCHTebHO W ecTb BbINYKJbId MHOTOrpaH- 

HbIM yroul, KOTOpbIt Mbl cO6o3HauHM yepes M. IIpccrpancTBo R” ectecTBeHHbIM 

COpa30M OTOXKecTBAAeTCH C HeKOTOPOH KOMMYyTaTHBHOM Nogamredpoh H 
0 


aure6ppt G rpynmsi G. Onepatop A, sBsneTCA CaMOCONpsxKeHHbIM M10 Mepe 
|j(é)|dt,...dtn, rae j(t)= lI a a > 0— nosO%xKUTebHEIM B CMbICJIe 


a>0o 
jleKcukorpatbuyeckoro ynopsyoueHHA KopeHb asreOppr H, KarkKfbIii KOpeHb 
BCTPeyaeTCA CTOJIbKO pa3, KaKOBa ero KpaTHccTb. Mcnoub3yA pesyJIbTaTbl pa- 


0 
GoTE! (4) H ABHbIM BHA onepaTopa Ay, KOTOpPbI BbIUMCJINeTCA TaK Ke, KaK 
aHaJIOrMuHbIt onepatop B (4), JlerkKO MoKa3aTb, 4TO COOCTBeHHbIe 3HaveHHs 


0 
onepatopa A, HMeIOT BU 


(A, 4) + (P, 9), (1) 


re }— BeKTOop B MpoctpancrBe R” + iR", omnpexemsouuii npezcTapsenue, 
up=1/5 >) a. CkasapHoe mpou3sBeyeHve B dbopmMyvie (1) — kapTaHoBckce. 
a>0 


Byjem jlasee paccMaTpuBaTb cbyHKuuro f (t) Kak (PYHKWUMOHAT Ha MHOKecTBe 
CyMMNpyeMbIX (PyHKUHH Ha F: 


(i) =lFOxOUOld, Vx ONi@lat<c. 


O6o3HayuM Yepes x (d) npeoOpasopanvne Pypbe dynKuuH x (2): 
x0) =\eQx@) lil dt, (2) 


roe (a, t)— 30HaJIbHaA ccbepuueckand (byHKUMA. 


DynKkuna x (A) ABAAeCTCA aHaIMTHYeCKOH PyHkuUveH B HeEKOTOPOH oOmacTH Mn 
KOMIIJICKCHBIX TI€PEMEHHBIX )y,..., An. UTOObI HaliTH 9TY CONAaCTb, paccMOTpUM 


aCHMIITOTHYeCKOe BbIPaKeHHe Ava o(d, t) np Sompumux |t |= V(t, f) (¢ cun- 


TaeM faa BHYTpH (ukKcHpoBanHoro (byHaMeHTasbHCTO MHOrorpaHHoro 
yraa MD) 


o(NTI ee (Newt (3) 
PHC. 0 == 1/5 > a. 
a>0 
Bpipaxenve (3) JIerkO NOJyYHTb M3 WHTerpasbHOorO MpeACTaBeHua MA 
P(A, t) nM U3 AuddepeHuuabHbIX ypaBHeHHM (cM., HampHMep, (°)). 
Tloncrapnaa (3) B (2), nMomyyaem, uTo x(A) ompezeeH WIA A= o-+ it, 
MHMMax YaCTb KOTOPbIX YOBJIETBOPAeT HepaBeHCTBY . 
g(t) =(t, t)—(p, t)<0 npn ecex t€Q. (4) 
OuepuqHo, uTo cbyHKuuA X(A) HenpeppiBHa BIIOTS Jo rpaHHibl yKasanHors 
o6vlacTH. 


O6c3HaunM yepes f npecOpasopanve Pypbte byHkunU f; OHO OMpenensetca 
Kak (yHKUMOHAaN Ha MpocrpacTBe x(d), 3aaBaembili dopmysoii (f, x) =(f,x). 
———? 


Benomunan onpejesenne f, umeem: 0 = (Asf, x) =(f; gx) ae (i Aox)- 


0 x 
be u3 (1) BugHo, uto Agx = [(A, A) + (0, p)] x (Xd). Takum cOpa30m, Mb mo- 


—Jlyyaem, uTo cbyuKuuonaa f cocpegorouen na MHOrooOpa3uu 
(2, 4) + (p, 9) = 0. (9) 


_C apyro# croponp, \ yyoBmerBopaer HepapencTBy (4). Tloxaxxem, uro 
MHOrooOpasHe (5) uMeeT c o6acTbIo (4) mMUb OAHYy oOuyio Touky. JlefictBu- 
Pe TeIbHO, NOMCTaBAA A=o-+ it B (5), uMeem (c,t)=0, (6, 5) —(t, 7) + 
+ (p, e) = 9, orkyna 


| ecm c= 0. 

BpiOupan ¢ =+ v NocTaBlAa B eBylo YacTb (4), Momyyaem g(t) = (t, t) — 
—(pe, t). B cumy Hepapenctsa BynaKoscKoro g(t) > 0, mpnuem 3Hak paBeH- 
C€TBa JOCTHTaeTCA TOJbKO pH t=. Bcenomunas (4) u (6), Momyyaem us no- 
cileqHero papeuctBa, uTo o = O. Vrax, mpi noKazauIu, TO MepeceyeHne MHOro- 
cOpasua (5) c (4) cocrour u3 OZHOM ToUKH p. 

[lopropsa aHaylOrMunble paccyxXeHuA JIA ApyruxX yrsoB, MbI NomyuuM, 
uTo PyHKuWMoHam f cocpeqoToueH Ha TouKax Busla } = isp (SEW). 

Ilpumensia crTaHyaprHble paccyxyeHua TeopuHd oO6o6uleHHEIX (byHKuHa, 
a TaKKe TlOJIb3yacb CuMMerpnelt f, MomyyaeM OKOHYATebHO 


J = a5} (h— isp). 


Bosspaujaacb K f(t), MbI Nomyuaem, uTO cyllecTByeT eR HHCTBEHHAA 
€ TOUHOCTHIO JO NOCTOAHHOTO MHOXKUTeIA CPYHKUMA, YAOBJIETBOPAIOWLad BCeM 
NOCTaBJIGHHbIM YyCJIOBHAM. Tak Kak, C JpyroH CTOpOHb, (yHKUMA, paBHas 
TOMK]€CTBEHHO KOHCTAHTe, YAOBJIETBOPAeT HYKHBIM yCJIOBHAM, TO f (¢) ==const. 
Teopema JoKa3auHa. 


(t,t) = (p, p) + (3, 5) > (p, 9), (6) 


MockoscKHit rocyapcTBeHHbIli yHHBepcHuTeT Tloctynuso 
um. M. B. Jlomonocosa 31 XII 1958 
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8, 232 (1941), ®@. A. Bepesun, HW. M. Teabdanag, Tp. Mockosck. mate. o6u., 
5, 311 (1956). 40. A. Bepesuu, Tp. Mockopcx. matem. o6m., 6, 371 (1957). 
5’ Harish-Chandra, Am. J. Math., 80, Ne 2, 241 (1958). 
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MATEMATHKA 


K. X. JAYKEP 


O TEOPEME BbIPE3SAHHA 


(IIpedcmaeaeno akxademuxom IT. C. Aaexcandpoeum 16 I 1959) 


Jlna OukommaktTHow mappt (X, A) QimenOepr u Cmunpog () JoKasamm, uToO 


V-rpyumpt H4(X, A) Uexa MHBapvaHTHb! OTHOCHTebHO Olepallun BbipesaHun 
MocpeACTBOM OTKpbIToro MHoxectTBa U, sambikaHve [U] KoToporo cojepxKuTcCA 
B A, T. e. romomoppu3m H47(X, A) H7(X \.U, ANU) spBasercsx u30Mop- 
(pH3MOM. Ora TeopeMa BbIPe3aHHA, B WaCTHOCTH, IIPHMeHAeTCA K OKa3aTeJb- 
cTBy Teopemb! Maitepa— Bueropuca o V-rpynmax CyMMbI JByX pocTpaHcTs. 
Teopema BblpesaHuA JVId Ooulee OOWIMX MpocTpaHcTB BbITeKaeT M3 TeopeM 
Youueca (”) Hu Caxas (3). 

B HacToslleli 3aMeTKe MbI JJaeM HOBOe OOOOULeEHHe STOH TeopeMbI HU MpH- 
BOJMM IIpHMep, MOKa3bIBalOWlMH, YTO Halle OOOOMleHHe ABJIACTCA B H€KOTOPOM 
CMBICJI€ OKOHUATEeJIbHBIM. 

Jlemma 1. JIycmo {F}— aAoKaabHo KOHe4HaA CuCcMema 3amMKHYymMoBLX 
MHOoCeCMe 6B KOANCKMUBHO HOPMAaNAbHOM (4) npocmparncmee X. Ilycmo 
{W n}n=1,2,...— MAKOe AOKANBHO KOHeUHOe NoKpeimue npocmpancmea X, 4mo 
Kanc0an mouka 6 3amolKaHuu [Wp] AeAnemcA anemenimom mHooecmea F.. OAA 
He Oonee 4em nN BNaYeHUti UNdeKCAa wm. Toeda cytuecmeytom maKue OomKpoLmoLe 
mHoncecmea Yo, umo FyeCY. u umo cucmemolt {Yo}, {Fo} nodobnol. 

Jloka3atTeJIbCTBO STO! JIEMMbI COJepxKHTCA B WOKA3ATeJIbCTBe yTBep2xKeHHA 
(2.3) craton (°). 

JlemMma 2. Ilycmo X —KoaneKmueno Hopmanaono, E —3amnKkuymoe 6 X, 
{G.} — AOKANBHO KOHeLHOe noKpelmue noOnpocmpancmea E. Tozda cytuecm- 
eyiom =makue omKpumole Veo, umo ECUV,., Vo AECG,, u cucmemot 
{Veo AE}, {Vo} nodobxet. 

JlokasaTewabceTBo. Tak Kak E HOpMasbHO, TO CyllecTByeT Takoe M0- 
KppitHe {H,,} noyupoctpancrsa FE, uro [H,4] Ga; Bo3bMem B E Takyto He- 
TIPepbIBHYyIO (YHKUWIO %, YO OKCe,<1; go(x)=0, ecm xEE \ Ga; 
Qo(x)=1, ecm x€[H.]. Tak Kak cuctema {G.} sloKaqbHO KOHeuHa UH X 


HOPMaJIbHO, TO CyYMMa ¢ (x) = 5} %e (x) HempepbIBHa H © MOXKHO MpososKUTb 


@) 
WO Tako HenpeppiBHOH dynKunu f, utTO O<f(x)< oo ua scem X. Ilycrb 
Wr={x:n—2< f(x) <n}. Cormacno memme | cymlecTByioT Take OTKDpBI- 
The Y., uTO [He] CY uw To cucrempr {Y,}, {[Hol} nono6up. TlonoKuM 
Vee (ES Ga)t Tora, Vo OTKpeTo, THo|C Viv Ghee 
= UN oh wile. 13 [o)CVarrE-GVe G Xo, BhireKaer, Tro) ae 
{Vo} MO06HEI. 

Ckaxem, uto A Npocro pacnojoxeHo B X, eCJIM BBINOHeEHO cuemyroulee 
yCJIOBHe: . I KaxkKOK cuctembl {U.} OTKpbITEIX B X MHOKeCTB, MOKpbiBalolleli 
MHOxecTBo A, cyulecTByeT Takaa cuctema {V.}, uT0 ACU Vo, Vo CUa, 
M cuctempl {V.. ~ A}, {V.,} MoAOOHbI Mex Ty coor. OueBu HO, ecnn ACY CX 
u A mpocro pacnosoxeno B X, To A npocro pacnonomeno BY. Ecuu Y — 
OKpecTHOCTb MHOxKecTBa A (T. e. A COfepxKUTCH B OTKPbITOM ape <Y > MHO- 
*ecTBa Y) u ecm A npocTo pacnosmoxeHo BY, to A mpocto pacnooxeHo BX. 
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Jlemma 3. Ecau E samkaymo u napaxkomnakmno (Ho He OOA38aMeA_HO: 
[,-npocmpancmeo) u ecau E umeem Konaekmueno HOPMQAbHYIO OKPecmHoctno 
Y e@ X, mo E npocmo pacnoaoneno @ X. 

JlokasaTeubecrso. flyerh te - UcO erie Ue OTKpbITbI. Tak Kak E 
dapakOMMaKTHO, TO CylleCTByeT TakOe JOKaJIbHO KOHeYHOe NOKpbiTHe {Gq} 
mHoxecTBa E, uro GyeCU,AE. Cornacuo smemme 2, CyllecTBy!oT TakHe 
makppirnie W. pw Y, uro ECUW,s,, Wark CG. 4H uTO cHCTeMbI 
AW > E}, {Wo} non06HHI. Thyetb: VU AW ow CY peor ae OTKDBITO, 
V.CU., u u3 Toro, 10 We AE =VeAECVaC Wa, cmlewyet, uTo cucte- 
Mbl {V. ~ A}, {Vo} MO,OOHEI. 

IIpoOnema. Bepna mu 97a memMa O6e3 rumoresbl napakomMlaKTHocTH 
MHOxecTBa E? HerpyqHo noKasatb, uTo B mpoctpaxctBe M (cm. (°), erp. 115), 
KOTOPOe ABJIA€TCA KOJIJIEKTHBHO HOPMAJIbHbIM, HO HellapaKOMMaKTHBM, Kak oe 
3AMKHYTO€ MHOKECTBO MpOcTO pacioJorx*KeHo. 

Teopema. Ilycms X=EWF, ede E, F 3amknymo. IT peonoaooum, 

umo E\F napakomnakmxo u umeem KoaneKmusHO HOpMaAbHYIO OKpecm- 
Hocmb aubo 6 E, au6o 6 F (uau dase, umo saeanemca Oonee o6uum nped- 
noaomnceHuem, umo E ~F npocmo pacnoaooteno aub6o @ E au6o e F). Iycmo 
ADE u BDF. Toezda comomoppusm H*(X, B)—> H1(A, A AB), nopoocden- 
Holt OMOOPasceHUeM BAOKEHUA, ABAKEMCA Us0MOppusmom * 
_ floKkasareaberBo. Tak Kak E 3aMKHyTO, TO KaxkOe MOKppiTHe 
y =(1) 1.) nape (E AB, E-F) nonyuaerca B Bue mepeceyenua y ~(E 4B), 
Tye Y— HexoTopoe Noxpbitue maps! (A 1B, AMF). Ilycrb 8 BoucaHo B ¥. 
Hajizem taxoe noxpbiTHe a, BnucaHHoe Bf, uTo: 1) ecru W Ea, HW OFKA, 
Boy €o,, u-2) ecnn W; Gia, i= 0,...,8,0 Von..so Wack Oe A 
BIW Git va DoW noe =a VIM W or ar nk = Ae 

Tak Kak EF npocto pacnonoxeHo wiv B EAB nan B AXE, To 
cyllecTByeT Jia Kaxyoro U€, tTakoe oTKppiroe t/ B EB (coorsert- 
erpenHo BAF), urot CU,EAFC U wU uu uro cuctemp {tU}, {En 


i 


UCB. 
A US veg, nogobupl. Ilyctrh 8U = (U\. EF) Uw (coorgetctBeHHo 0U = 
(UU \ Fy oc). Torya 6U_orxprito. 3. -A— B, UCU, ES FE |jUrn 
{E~ F ~8U} p69, MomoOHa uM cucTeMe {E ~0U} unum {F ~8U}. 

IlycTb &% cocTOMT W3 BCeX pa3JIMUHbIX MHOKeCTB Bua nH U\ E usu 
6U ana UEB,, MH NYCTh a COCTOHT H3 STHX MHOKECTB HM W3 BCEX MHOXKECTB 
UNF aaa U€§,. Jlerko BujetTb, YO & = (%, %) BUMCaHO BB u OONAafaeT 
CBOHCTBaMH 1) u 

Ilycth a’ — noxppirue a ~ (E 4 B)nappst (E 1B, EF), torga a” BIH 
cao BY’. [lyctb (Kz, La)—HepB noKppirua % UM (Ky, La’) —Heps a’. Oro- 
*KecTBsem K, ¢€ NOKoMMekcoM Komiiekca Ky HU Ly C MOMKOMIMIeKCOM 
L,. Vi3 cpoficrs 1) u 2) Bpirexaet, uTo (Kw, La) monyyaetca u3 (Ka, La), 
ecu yfanum uv u3 Ka u u3 La HeKOTOpble BHYTPeHHWe CHMIMJIeKCbI KOMD- 
nexca L,. U3 TeopeMbl BbIpesaHHA KOMIIJICEKCOB BbITeKaeT, YTO TOMOMOPPH3M 
H4 (Ka, La) > H9 (Ka, La) ABAAeTCA usOMOp(usMoM. V3 Toro, YTO MH TMOKpbl- 
TUA BUA & COOTBETCTBEHHO IIOKPbITHA BH Jla & oOpasytor KOH(UHAaJIbHYIO 
yaCTb BO MHOKECTBE BCeX TOKPbITHH COOTBETCTBYIOMeH Napbl, BbITeKaeT, 4TO 
romomoppusm H7(A AB, ANF)>HIY(EAB,E CF) toxe usomoppusm. 
Samenan A uepes X, nouyuaem usomopiu3sm H9(B, F)> HI(E AB, EF). 
CnejopatenbHo, romomopdusm H47(B, F) > H7(A aA B, ACF) sB- 
jisetca u30MOpu3MoM. Samenaa B uepes X, nowyyaem usomMoppu3sm 
H1(X, F) > H9(A, AF). Caeqozatesbuo, oToOpaxkeHve BJIOXKCHUA TPOHKH 
(A, A QB, ACF) B TpolKy, (X, B, F) mopoxyaer usomoppu3sm y-romosoru- 
Toc Jle LOBaTe JIbHOCTeH. 

Ri outeer, A onondine H1(X, B)— H(A, AB) sapasetca H30MOp(u3MoM. 


< e€NO10- 
* 13 reopempt Cakas (°) sTa Teopema eg et age ea yy acne 
*KeHHAX, YTO X — xaycyopowo MpocTpancTBo, TO y 


o 


Muoxectna E — F sipasetca MapaKkoMMakTHOi M 3aMKHYTOH OKpecTHOCTbIO B X. 
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Caenctsue. B npegnonoxenuax Teopemb! Tpnana (X, A, B) coOcrBeHHa 
(cm. (1)) w cyllecTByeT TO“Had TocJeqoBaTembHOcTh Maiiepa — Buetopuca 


-.—+ Ht-1(A A B)—> H4(X) > H4(A) + H4(B) > H(A B)> +e 


= — 


' 


IIpumep. Ilycrs R—necueTHoe ymopaoueHHoe MHOxecTBO. OO03HadHM 
yepes S=2R muoxecTBo BCeX MOAMHOXKeCTB MHOxKecTBa R, wu nyctb T =) 
— 2S, CymecrByer ecrecTBeHHoe oToOpaxenue t: R->T, rye t(r) = {s:r€s}.} 
iver] = Nk): 

Ilyctb X —mpoctpaHcTBo, KOTOpoe COCTOHT H3 BCeX SJIeMeHTOB TER U U3} 
Bcex TpoeK (t, 74,2), The t€T1, 4,72ER MW =F r2. Kagan touKa (t, 1, re)) 
6yeT OTKPbITbIM MHoxecTBOM. IIpon3BOMbHOH OKPeCTHOCTbIO TOUKM OyseT? 
MHOMeCTBO O(r; $,,--+, Sx), THE OS Rk KoonS,,..., 58xES, KOTOPOE COCTOMT 43} 
r W 43 BCex TakuXx TOYeK (f, ry, fo), UTOF E {ry, ro} UANAKaxKoro i= 1,...,k nnn} 
r@s,;€t una r€s;€t. Kax B (4), MoxHO moKa3aTb, YTO X ABJIAeCTCA HYJIb-} 
MePHBIM H, CJI@QOBaTeJIbHO, HOPMAJIbHbIM XayCOpPoBbIM MpoCCTpaHCTBOM. 

[lycth G = £(t, 7, fo) it, < 75}, Byctb HW = {(6, 4, fe) 2 71 >So} MW MYCTbIE a 
eet = \ Gil OFA VE ei l A SaMKMY DBL. | 

B Kaxoe moKppirue nappt (X, F) MoxkHO BIMCaTb TaKOe MOKPbITHE (0, %), | 
uTo Ka\L, CocTOMT H3 H30JIMpOBaHHbIX TOYeK. CyegoBaresbHo, H1(X, F) = | 


Ilycrb [ — kontbuHanbHad wacTb ceMelicTBa BCeX NoKpbiTuli mappl (E, R), 
cocTOAlad H3 TaKHX (%j, Y2), B KOTOPbIX Y2 COCTOHT M3 OJHOH OKPpeCTHOCTH | 
E AO(r; 8y,..., Se) KaxkOH TOUKH rE€R, a ¥;— 3 Y2 BMecTe C OJHOTOYeU- 
HbIMH OKpeCTHOCTAMH TaKHX TOUeK, KOTOPble He COfep»xKaTCA HH B KaKOM 9iJIe- | 
MeHTe 2. Torga Ky,—ogHomepupl *, L.— HYJIbMepHble KOMIMVJIeKCbI, o6e | 
BepIHHb!I KaxKOrO OFHOMepHoro cuMMuiekca Ky cofepowatca B LY. Ecan 6€T 
BIIMCaHO B Y, TO NpH Mpoekunuu Ks B Ky OMHOMepHad uacTb Ks oToOparxKa- 
eTca u30MoppHO B K,. CreqoBpaTembHo, ecJIM OHOMepHbIM y-uukKa ¢ napbl 
(Ky, Ly) Hurge He paBeH Hyso, To © ormuueH OT HyJa B H1(E,R). Suan, 
fH‘ (E, R)=£0. Mostomy romomoppu3m H1(X, F)— H1(E, R) He ecTb “30Mop- 
cpus **, | 

[lapakomnakTHoe oyipoctpanctBo R He HMeeT HHKaKOM KOJJICKTHBHO HOp- 
MaJIbHOM OKpecTHOCTH HH B F,Hu B F. 


JloHqoHCKH =yHUBepcuTeT Tloctynuao 
Jlonnoun, Auraua 17 XII 1958 
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é i SiinenOepr mocraBum Bompoc, BepHa sm TeopeMa BLIpesanna “aA V-rpynn Uexa B 
‘HOOOM HOPMAJIbHOM MpoctTpancTBe. Youwiec MpaBHIbHO MpeABUAeA  OTPHLATeNbHBI OTBeT 
A STOT BOMpoc. 
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MATEMATHKA 


H. M. KOPOBOB 


O YACTHOHO PAILMOHAJIBHbIX TPHTOHOMETPHYUECK HX 
CYMMAX 


(ITpedcmaeaeno axademuxom H. M, Bunoepadoeuim 1 1X 1958) 


Ilyctb yacTb KoaddulueHTOB MHOroueHa 


(4) =o % +... + On, x7 
pallHoHasbHa. O6o3Hayum uepes q OOmlee HavMeHbIllee KpaTHOe yKa3aHHbIXx 
KOsppuuneuTow. CyMMy Bula 


D> exp [2néf (x)] 


P<x<P+q 


(P —TIpovsBoubHoe wWeloe) OyfeM Ha3bIBaTb B 9TOM Cyyae waCcTHUHO 
pamvHOHaJbHOH TpHrOHOMeTPHUYeCKOH CyMMO4N. 


Teopema 1. Ecau q—npocmoe,l<s<n<q—1 u (q, Qni1)=1, mo 
Apu NOX OelicmeuMeAHOLX O4,..., %s OAA YACMULHO payuoHaNenHol cymmol 


s+ n+1 
S= ¥ exp | 2ni (oe ee (1) 


P<x<P+q ! 


npasednusea oueHKa 


Inn ¥ 

=a +s ins) Ue roa 

isi<ee (ane q soln : 

20e B > 0, ¥ > 0 —Hexomopole abcontomHole KONCMANMOelL. 

WlokasaTeubcTBo. Ilyctb hy,...,,»—(bHKCHpoBaHHble wWesble. O6o- 

3HauRM yepes Nen(y,..-, An) YHCO PeLIeHHH CHCTeMbl ypaBHeHHH 

Hy ee he = Ye + ek EM, 

hs RE tee Wek Baa See mete TE Se er ise: 


wit... $axe=yit...+ye+ dn 


PaccmoTpHM cHayasa cnyyat P =O. OuesuyHO, NpOBoqA CyMMHpoBaHHe 
10 BceM |h,| < kq’, NomyyuM 


[|S [2% == > Nena, oi reate Ant x 
Ay peeee Mn+1 
iS Ge epooe Oi Xr 
x exp | rian +... + sks + As44 “st : n+1 nt) = 
a Aetat... ta mn 
| ° “S-+-1s-+-1 n+y “n+1 
4 » >) Nea (Me ats hnesdexp+ | 2 Sepa Tept Sat Ant | | 
AgreerAg Astaro Anty is 


1 B3axas 1506 4193 


Orciofa culenyer (cm. (1), memma 2), uTo 


[S PSS 2 Nena (Ones 20, Asay sey Anta) x 
treoAnty 
r +...+4a dr 
x exp [ ej Sean Sa Tt = 
<(2k)s gst? (2 
Oo tg Ng at ee ae | 
Nips mt. Oy hs ye hee) exp| 2ni “eta Reet Ot 
Aetyrhnty | 


Ilyctb 9g, <q. Jlerko nloka3aTb, uTO cipaBeqMBO HepaBeHcTBO 


ies 


q q 
2k 4 | 
boa ya > exp [2ni 9 (x + y)]|®* + gi 
2 y=1 =] 
rye 
a Bae eee a xh t1 
O(x) =axr+...ta,xs4 S+1 ates a nH 


IIpuMeHax K BHYTpeHHeli cyMMe oueHky (2), nomyauM 


1 |2k ° a ; 
| Te SS (2k)s q Palsy) q, » Neti (0, sicacr9 0, Asa, Oty An+1) x 
Agape Andy 
g 

x 2) exp E Qspi CW) Asta Fes + Ont Y) Ang 4. gpk (3) 

PHC Os41(Y) sya +. ++ + nti (Y) knga= Cadi nti dstiy"—> + ...— MHorowe 

cTeneHH 2—S Cc WesbIMH KOSdPpuLMeHTaMH. 

Pa306beM CHCTeMBI Asji,---, Anti Ha JBa KJlacca, OTHOCA K Tl€pBOM} 


KJlaccy CHCTeMbI, AJA KOTOPbIX hs4;==0 (mod q), u ko Bropomy klaccy — BC 
ocTaJIbHBle cucTembl. Ilonp3yscb pesybtatamu A. Beiina (7), nomyauM 


q 
> exp E a. (Y) Asta + ieee Ga (Y) Ant | I< 


y=1 q | 
q Asia cuctem l-ro xKuacca, (4) 

— } 

nVq wasn cuctem 2-ro xuacca. | 


OGosHauHM yepe3s 4, H Ly yacTH CyMMBI (3), B KOTOpbIx CYMMHpoBaHHe! 
pacipocTpaHeHO COOTBeTCTBeHHO Ha cHcTeMbI l-ro u 2-ro Ksaccos, n nepenu- 
IueM OWeHKy (3) B BHJe - 


4| 2k 5 
JSP < (2h) g's g-4 (, + Ba) + get. (5) 

Ilompsyscb oueHKamu (4) HM onpeyeneHveM BemHUMH Nen(,-++, dn), Hee 
Tpy4HO MIpoBepHTb, 4TO 


[oe 2egs* ONE en? = fee), 
< ny qNj,s(0,...,0). 
BriGepem k = [Ms? In 2s], rae M — noctarouno OoubIad MONOKUTeIbHaA} 


KOHCTaHTa. Torya, NOJb3ysAcb Teopemoh M. M. Buxorpagoza o cpeqHem (3,4), 
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2, | 


Tlogty4uM 
| Dy | <e Base IM 2s gek—ps(sta) +7, 


| De |< ne Bist!” * 2s g2k—pps(s+1)+%/, 
HM, CJleqOBaTeJIbHO, B cuuy (5) 
2k Bs? 1M° 95 poR+8/, 7—1 ok 
| S | < ne q 8 q, Sz q7 ss 


paca mpu qy = [gi-VGk+4) ] cnenyer yrBepKyeHne Teopembl Aa cryuar 


Cnyyai P=-0 cgBoyqutca K mpesbityulemy Cc MOMONIbIO JHHeMHO! 3aMeHbI 
llepeMeHHonH x = P +z. 

SaMeTHM, 4TO, MOJb3yACb HeECKOJbKO Ooslee CJOXKHbIMH CpexCTBaMH (Ha- 
MIpHMep, MpHMeHad emmy | pa6orpi (*)), MOXxHO yCHJMTb yTBepxkeHue TeO- 


In? : 
peMbl, upwuem Koaddunvent e°s" 25 gamenutca a6couOTHOH KOHCTaH- 
TOH C WM OMHOBPeMeHHO yJIYYWIMTCA NOHM2KAaIOWM MHOXKUTeIb qy/s*in2s, 

Zina cymM puja (1) 10. B. Jimnuuxom () Ovlm yKa3aH NOnM Kalo MHO- 


muTeb gv/*, Ouenxu 10. B. JIunnuKa wWemecoo6pasHo NpHMeHATh Ha HE- 
TepBayle Cy CS<Kco Inn, rye cy H Cy— HeKOTOPble KOHCTAHTbI, TaK KaK TOJIb- 
KO Ha HeEM 93TH OIeHKH CHJibHee COMMMX OMeHOK CyMM Beliuis, HaleHHbIx 
M. M. Bunorpagosem (°). YtBepxmenne Teopemb! 1, OveBUAHO, CHsIbHee yKa- 


3aHHbIX OWeCHOK JIA BCeX S, IIPHHaWexKallNX HHTepBasy Cy KS<C_n. 

B culeqylome TeopeMe yKa3aHbl OWeHKH, Nouyualoulwecs B OOmeM cay- 
yae YaCTHYHO pallMOHaJIbHbIX CyMM, Kora gq yoKe He pemMosuaraerca npo- 
CTbIM. 

Teopema 2. Ilycmo l<s<n<qu (q,(n4+ 1)! ni) = 1. Toedanpu 
AMObLX OeliICMeUMECALHOLX H,...,%, Chpasednuea ouenKa 


s+1 n+1 
> exp| 2ri (ax + iets th Fase ane 


P<x<P+q 


(6) (qiSvnsiinas) 


20e Y — abcontomHaA NoAOIUMeABHAA KOHCMAKMA. 

TloKa3aTesIbCTBO CXOMHO C JOKa3aTeJIbCTBOM TeopeMbi 1, HO BMeCTO pe- 
3ymbTaToB A. Beita ucmoub3yoTCA OWeHKH paGoTs! (*). OleHKH TeopeMb! 2, 
OYeBUHO, CHJIbHee paHee H3BeECTHBIX QJIA BCeX S, YJOBJETBOPAIONIMX yCJIO- 


: f ; 
BHIO o<s<aV ‘cg 


MatemarTuyeckuit MHcTHTyT uM. B. A. Crekjopa Iloctynusio 
AxKajlemun HaykK CCCP 26 VI 1958 
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Jloxxann Akanemuu nayx CCCP 
1959. Tom 125, Ni 6 


MATEMATHKA | 
M. A. HAAMAPK 


O PA3JIOKEHWM HA HEMPHBOXMMBIE NPEACTABJIEHMS: 
TEH30PHOrO MPOM3BEQEHHS MPEACTABJIEHHA OCHOBHOM 
CEPHH WH APEACTABJIEHHA JONOJIHVTEJIbBHOM CEPHH 
COBCTBEHHOM FrPYNMbI JIOPEHLLA 


(ITpedcmaeaexno axademuxom A. H. Koamoeopoeoim 8 I 1959) 


B mpeapiqyure’! craTbe apropa (1) Opblma peuieHa 3aqaya pa3lOx%KeHHA Ha 
HeMpHBOAMMbIe TpelcTaBJIeHHA TeH3OpHOro MpoOM3BeeHuA WByX MpescTaBuie- 
HHH OCHOBHOM cepHu coOcTrBeHHoH rpynmpl Jlopexyua. B fanHok ctaTbe aHa- 
NOrMuHad 3aaua peliaeTcA JIA TeH30PpHOrO MNpoH3BeqeHHA NpecTaBJeHuA 
OCHOBHOH cepuH HM NpescTaBeHHA ONOMHUTeIbHOH cepuu. I]pu atom uc- 
MOJb3yloTcA OOO3Ha4eHHA CTaTbH (*)*; KpoMe Toro, Kak H B (!), BMeCTO 
mipefcTaBJieHuH COOcTBeHHOH rpynnpl Jlopenia paccMaTpHBaloTca mpescTaBse- 
HMA MOKaIbHO eff u30Moppuon rpynmpt G KkommuekcHbIX MaTpHIL BTOporo no- 
paykKa c onpefemuTesieM, paBHbIM e(HHHLe. 

1. HanomuyM. onpeyeseHHe NpescTaBsieHHH ONOJIHUTebHOH cCepHH. 
Ilyctb v—(bukcupoBaHHoe 4ncyIO H3 HHTepBala O<v<2. OG6o3HauuM Hy 
COBOKYIIHOCTb BC€X H3MepHMbIX (byHKWHH f(Z) KOMMWeKCHOrO TMepeMeHHOrO 2Z, 


ma KoToporo  cxOquTCA wMHTerpas V4 — 2, |—2+"| f(z) | | f (22) | dzydzs, 
a uepes §,—rumb6epToBO MpocTpaHcTBO, SABJIAIOleecd NMOMONHeHHeM $y 
MO CKaJIApHomMy mpousBeqeHuto (fy, fz) = \ | 2; — 22|—°*f,(2,) fe (22) dz,dz,. Ilyctb 
U,g— onepaTop B $,, onpeweweHHBIH dbopmyvion 


Ugh (2) =|82 +3\ =~ f(2*2) npg =|)" § 


onepatop Ug. u30MeTpHyueH B $, HW NOTOMY MpOoOsKaeTCA e@NHHCTBeEHHBIM O6- 
pa3oM JO H30MeTpHuecKoro onepaTopa — O603HayHM ero CHOBa Uz — B §,. Coor- 
BeTCTBHe g—>Ug eCTb HeMpHBOAMMOe YHHTapHoe MpecTaBsenve rpynnp G B 


* B mow cratpu (+,%) HeOoOXOMMMO BHeCTH CyeMylollve UcnpaBweHusA: 


B crarbe (1) wa crp. 873 B opmyse (5) puecro “+ — “i 


’ De ’ 
Oo 4-01—G2 O— 01+ 62 m+ m,— m2, m—m, + Ms 
aOR ee H ee JOJLKHO ObITb COOTBETCTBEHHO Pao ere: 6, >, aa = 
G+ 6;—62 oO—o,+ 6 
ee ae VE. ee. 


‘i cratbe (1) na crp. 874 B dhopmyse ana S-! nox uwHTerpaJiom MponyuleH MHOXKUTEMb 
w (x). 


m+ m,— m’ 
B cratpe (7) Ha crp. 593 B opmyse B neppom a63ae BMecro ———,;——— 


2 ’ 
m—m-+m' o+o0;—s’ o—o+o' Mm + ym 
Pier Stan) as Wy See a ano ObITb COOTBETCTBCHHO ie 
m—m-+m' o+o,—o' o—o,+0’ 
4 : 4 , 4 
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Hv; c6osHauum uepes OD, sTo mpescTaBsenne. CopokynHocTh Bcex Q,, 0< 
<v< 2, Ha3bIBaeTCA JONOHNTebHOH cepnet npencTaBmeHnit rpynup! © (no- 


[po6uee cm. B (°,4)). B coorgerctsuu c 9THM ompeyeseHem TeEH3OPHCe Tpo- 


MSBefeHve Gm,c, X Oy MpedctaBlennli GSyn,,s, H ©, peamusyetca B L? (Z) x 
eo x 

X Hv, T. €. B MonosmHeHuM Mpccrpanctsa L?2(Z) x §,. Tocneguee lpocTpau- 

CTBO COCTOHT H3 BCeX H3MepHMbIX (*byHKUMH f (Z;, 22), AMA KOTOPHIX CXOZUTCA 

adcomOTHO uHTerpan \| 22 — 2_{-2+’ f (2, 22) f (21, 2) dz, dz, dz, CKaJIApHoe 

IIpOW3BefeHHe B HEM €CTb 


(fis fe) = \ | 22— Za pei fs Aas 2o)ofn (21, 22) dz, dze aay 


Onepatop Tg npesctapnenua Gp,o, XD, ana fEL*(z) x §,} sanaerca 
copmyvion 


T ef (222) = |e + 8-0-2 (Ge, 4 8)m fey + Bp af (MEY, tee ty) 


HW MWpoMOKaeTcA Jlasee eWHCTBEHHbIM o6pa30m AO YHHTapHoro oTepaTopa B 
ee (ZX S)y. 

2. PasnomweHve pefcTaBieHuat Gmc, X OS, Ha HeMpHBOAMMble mper- 
CTaBJICHHA OCHOBaHO Ha PpaCCMOTpeHHv CHE AYIOULero IIpeCTaBJICHHIO 
rpynnst ©, sBnatowerccsh aHasloroM perysapHoro mpepcTaBenusa. O6o3Ha- 


4HM Yepes J, IIpCCTpaHCTBO BCexX HelpepbIBHBIX PyHKuUHH x(g) Ha G, paB- 
HbIX HyJIKO BHe HeKOTCporoO KCMMaKTHOrO MHOMKecTBa (cBOero AA KaxKLoN 
(yHKUHH) CO CKaJApHbIM NpoHsBeseHHeM 


(1, X2) = \ x (g) X2 (Cg) [C| 2+» dg do, 
rye, Kak ¥ B (?), 


C=|l5 jill; (1) 


nyctb #, — nonosHenve 9, 10 TOMY CKasApHoMy mpousBeyenuio. Onpere- 
MM YHHTapHce mpefctaplienve g—>Bg B Fy, Nonaraa Bg, x(g) = x (ggo) 
qa x(g) 9, u mponomKasa satem By, 10 HenpepbiBHocTH JO yHUTapHoro 
onepatopa B fy. OOosHayHM yepes B, 9TO MpescraBnenue. TlonoxuM AA 


x(g) EH, 


x(g) = ¥(82)=x(,6,2) upng=%e, 8=|5) |; (2) 
9 (41 2 N=\* (4s 1%) ee —AlPlAP xara. (3) 


Ilyctb $»,y— MpccTpancTBo BCeX M3MepHMbIX (yHKWMH (2, 22,7%), ANA 

KOTOpbIX HHTerpai \ © (215 Za, X)P (Z1y 22, X) | 22 — Zeal —2-” dz, dzy dz, dy cxo- 
a 

JUTCA aOCOJIOTHO H NYCTb Ho,y — NONOMHEHHE H_y,y 10 CKaJIAPHOMy MNpOH3BeeHHIO 


(P15 P2) = \ P1 (21) 22, X) 8 (215 22, tea 29 | “2+” dz, dz, dz,dy. 


I. Coomeemcmeue x—> 9, ycmanaeaueaemoe gopmynamu (2) wu (3), ecme 


uzomempu4ecKkoe omobpascenue mHootecmea Fy, NAOMHOZO 6 Fy, HA HeKoMoO- 
poe MHODCECM60, NAOMHOE 6 Hy», U Nomomy NpodoadcaemcA no HenpepoleHo- 
cmu Oo u3zomempu4ecKkozo omobpasenun T npocnpancmea Fy Ha npocmpan- 
cm6o0 >». ITpu nepexode om x(g) K Bg, x(g) =X (Ego) ynKyusn (21, 225 X), 
paccmampueaeman Kak YyHKYUA OM 2%, 2, OAA nowmu Kamd020 y% Npeobpa- 
ayemca no npedcmaébreHUuio Sins X Dy, 20e x (h) = | A|~™ 4X"; Credosamesro- 
HO, npu omobpascenuu T npedcmasaeHue By nepexodum @ KOHMUHYAAbHYIO 
cymmy no(m, >) npedcmasaenutt Gms X Dy. 
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3. C xpyroli cropoubl, upuMenad K (1) ananor hopmyapi IInanmepena Ana 
rpynnsi &, nowyyaem 


(0 Xai \ KP (21, 2X) KE(21, 22, X) | 24 — 2 |-2+" w (y) dz, dz, dz, dy, (4) 


rye 
Kay eo, = er 0) Ke eas), 


Kia) = \x (271 8 2») x (d)| [4 dd de 


(K (21, Z2,%) €CTh Apo onepatopa Vy = \x (g)V,dg, rae g—-V,—uper- 


cTaBieHhe G_»,—.). [Ipu mepexoge oT x(g) K X(ggo) yHKunA K (2, 22, x), 
a 3Hauut u K* (2,2, %), PaCCMaTpHBaemaa Kak (PyHKUMA OT 2, Mpecdpasy- 
IOTCA MO MpeACTAaBMeEHHIO Gm. THE xy (A) = |A|7~™*°K™. CreqoBatebHo: 

II. Popmyaa (4) ocytuecmensem pa3aooenue npedcmaeneHua By, Ha He- 
npueoOumole npedcmasr»eHuA, NPULeEM B AMOM PAZAOIKEHUU YUacmeytom MOAb- | 
KO npeOcmasAeHUusA OCHOBHOU cepuU. 

4. QO6o3Hauum uepes X, COBOKYNHOCTb BCeX XapakTepoB y (A) = 
= |A|-™+!oX™ TaKux, ITO m—m,-—ueTHOe uNcNO. Jlanee, O603HaUMM 4e- 
pes Wt rumbp6eproso mpoctpanHcTBo BcexX W3MepHMbIX (byHKuUHH f (zZ, x), XE Xy 
TaKUX, TO! 


a) | [F@xPbG) dx <e, 
LOS 
rye 
v m—m’ _6—o’ v 4\ {2 
ere lea aldih Dies ree 21 g2)- 
a (ened r im —m’ .6— 0" v aL z (m ries); 
erase feral 
6) mpeoOpasoBaHHe Dypbe no z 
n~ 4 ¢ 4 — 
f(@, x) =a \ D(a, Wea 8S ee) de 
dbyuKuun f(z, x%) yYAOBMeTBOpAeT yCJOBHIO 
f (2, ¢*) = (— 1)" 2" | w|i om. (5) 
m+ m4 .otos v 1 m—m .6—o 11>\ 
r(— rice 1 a er inidy glk aie eaeaar Ga us 
a a aL Ee 7) x) 
Pavoni wo Si ee, 8 ‘im —my ao —l07 v 1 , 
r( i A aN steals) guy Oe eA am ia) 


it MOUTH BCeX W, ¥, XEXy, UpHyeM CKanaApHoe mpowsBemeHue B Mt onpe- 
ensetca Popmyson 


(ufl= | he 0 kGbW dy. 


ZX Xi 


Teopema. Jaa mobo dynxyuu f (2,22) €L?(Z) x §, unmeepan 


a. %) a \ f (21, 22) a (21, Zo, €, Xa» Vs x) dz, d2z, (6) 
20e 
ikaiGgs 5 Ore Gu uge ey _ m+n, 
G (21, 205 2, X41 V; %) = |ea— ; - (2, — 2) ee 
ES, eT m—my, EHR (C3010) Ye 
Tee AOE MER 2. gi) N80 PR mS Tenanah aca 
m+my, 

(Z2—2,) * (7) 
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CXOOUMCA 6 CmoICAe Hopmet 6 Mt, u coomeemcmeue f (2, 22)—>f (z, x), ycma- 
Haeaucaemoe opmyaoti (6), onpedeasem usomempuueckoe omo6pasxcenue Sf = 


=1(2,~% npocmpaxcmea L*(Z) x $, Ha npocmparncmee WM. O6pamnoe omo- 
Opaxenue S* = S* sadaemca gopmyaot 


S*HED= \ Fenaler 2, 204 —nC?) oy) de dy, (8) 
ZXX, 


“npurem uxmeepan 6 (8) cxodumca 6 cmoicae Hopmo 6 L®(Z) x $, K HeKOmoO- 
pots snemenmy us L*(Z) xX $y. Mpu npumenenuu « f € L?(Z) x $, onepamo- 
pa Tg, npedcmasaenun Sm, 6, XD» Pynkyuu f(z, x) = Sf nepexodum e 


[Bef 8 [mone (Bz 4 ym p (EL, y); 


credosamenbHo, Omobpasicenue S ocywecmeanem pasaostenue npedcmasnenun 
ES; xX Dy Ha Henpuseodumole NpedcmasbareHusn OCHOBHOlL Cepuu*. 

__ [Jpu goxkasatenpcrBe sto TeopemMbl ucnomb3syroTca mpegnoxenua I wu II. 
Ormetum, ato (5)—(7} MoxHO dopmMambHO nonyunth us (5)—(7) B (4), ec- 
JIM MONO%KUTb TaM M,=—O0, cg = iv; C pyro CTOpOHHI, @opmywa AIA CKa- 
\JiapHoro mpouspefenua dyHKunh f(z,x) B (1) Npw m,=0 monyyaetes cop- 
MaJIbHO M3 COOTBETCTBYIOlNeH COpMyJIbl B TaHHOH cTaTbe, ecu B 9TOM cop- 
“Mysie NOJIOKUTbh vV = — ido, Te oy JeCHCTBUTeJIbHO. 

; ITyctb X} c6osHauaet COBOKYMHOCTb Bcex x€@X, Takux, uTO nIHum>O, 
wumn m=O uo>0. Kak u Bcayyae MpemctaBleHHa Gmc, X Giz, MPO- 
CTpaHcTBo Yt MoxKHO pacCMaTpUBaTb Kak THJIbOepTOBO MpccTpaHCTBO BCex 
/M3MepuMBIxX dyuKunli f(z, %) HZ x X} TaKux, ro \il@ x)? b(y) dz dy < 

ZXXy 


<00, CO CKaJIApHbIM MIpousBeyeHnem 


| 
(ff) =2 \ flex hwo 4x. 


Zk 
ZxX} 


YreepxKeHuA Mpesbilyteli TeopeMbl CcTaIOTCA cipaBeIMBbIMH H Np Takoli 
peaiu3auHH mpoctpancTsa Wt. 


MockosckHlt @H3HKO-TexXHHYeCKHL Tocrynuso 
HHCTHTYT : 5 I 1959 
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* Takum o6pa3om, GX Dy, Tak Ke KaK Gmn,,, < Smog Pa3taraeTcA TOKO 


Ha lipefcTaBeHHA OCHOBHO! cepHH. 
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JIoxknaypn Arkagemun nayk CCCP 
1959. Tom 125, Ne 6 


MATEMATHK 


A. CHHAN 
O MOTOKAX C KOHEYHOH SHTPOMMEN 


(ITpedcmaeneno axademuxom A. H. Koamoeoposoim 16 I 1959) 


§ 1. Paccmotpum motox (M, G, S*), rye M—npoctpaucrso JileGera c Me-| 
po uw; G—s-anre6pa ero M3MepHMbIX MHOxeCTB H S*, — oo < ft < 00, — 
elicTBylollad B 9TOM pocTpaHcTBe rpynlia coxpaHAIOWIHX Mepy MpeoOpasoBa-| 
Huu (cM. (?)). Jaa oTJesbHbIX aBTOMOpPH3MOB 9TOHM Ipylllbl! MO2%KHO BBeCTH} 
corsiacHo (°) sHTponuio A,~ =fs(A). Bo Bcex U3BecTHbIX MpHMepax 3aBHCH-| 
MOCTb 9TOH (byHKUHH OT A OKa3bIBaeTCA JIMHEHHOH, HO JOKa3aTeJIbCTBO 9TOFO (pax- | 
apo6 memcayyae orcytcrsyer. Ilostomy 6yeM Ha3blBaTb 9HTpomueh noToKa St 


sun (A) 

A>0 a | 

Ja BbIUHCMeHUA SHTPOMHH MOTOKOB YyfOOHO MoOb30BaTbCA CyIeLyroOulen | 
TeOpeMOH, CNpaBeIHBOH MIA MpOW3BO/IbHOrO aBTOMOpH3Ma T. | 
Teopema. Ilycmb Oana nocaedogamenrbnocmb pa3zbueHuti {8p} maKkan, 

co 


= hs. 


4MO 2p Bary lf I {T"g*} =s, 2de s— pasbuenue na omdenonole mouKu 
k n=—0oo 


u h(g,) < oo. Toeda 
hr = lim hr (g,)- 


Jloka3aTesbcTBO STOH TeOpeMbl aHaJIOrMYHO JOKa3aTeJIbCTBY TeopeMbl | B (8). 

B HacTosmleH 3aMeTKe NOKa3bIBaeTCA, YTO CYLIECTBYIOT TpaH3HTHBHble Mo- 
TOKH CO C¥Ue€THOKPaTHBIM JIeOerOBCKHM CIeKTPpOM H JIKOObIM KOHeYHbIM As > 0. 
IIpumeptl noToKos c As = co TpHBHaJIbHbI. [Ipumep u3 § 3 Osi onyOmuKOBaH 
B paOote A. H. Kosmoroposa (+). [pumepst § 2 Takxe mpuHaqnexat Kou- 
MOropoBy. 

§ 2. PaccMoTpHM MapKOBCKHH Iipomecc, y KoTOporo (ba30BbIM mpocTpaH- 
CTBOM CJly>KaT fBa oTpeska A,B, H A,B, AAMHbI COOTBETCTBeEHHO o@ H B. 
BuyTpH Kaxoro oTpe3Ka MpOMCXOAHT MeTepMHHUpOBaHHoe JBH>xKeHHe cyIeBa 
HallpaBo C efMHMYHOH cKopocTbio. M3 MpaBoro koHWa KaxkJoro oTpeska 
(B, usm Bz) c BeposTHOCTAMH 1/5, 1/, NpOHCXOAUT CKayOK B TOUKH A, HIM Ag. 
Hispectuo, uTO 3aaHve J1OKasIbHbIX XapaKTepHCTHK J[BH2KeHHA BMeCTe C yKa- 
SaHHeM HavaJIbHOrTO paclipeevieHHA ONpeweiseT eHHCTBEHHDIM OOpa30M Mepy 
B IIpOCTpaHCTBe TpaeKTOpH MapKoBcKoro Mpouecca. Ecau B3aTb B Ka4yecTBe 
HauaJIbHOrO paciipewevieHHA paBHOMepHoe pacmpefeeHue Ha OGOMX OTpesKax, 
TO NOJIYUMBIUHHCA MapKOBCKHH Tpoulecc OyfeT cTall\uoHapHbM. 

Jia BbIUMceHMA SHTPOIHM Mosyuaemoro TakKHM OO6pa30M MOTOKa HYKHO 
BbIYMCJIMTb SHTPONHIO COOTBETCTBYIOWINX eMy aBToMopdu3smMoB S4. Pas06pbem 
oTpesoK A,B, Ha oTpesku mMHbI a) 2*. OrpesoK A,B, pa3s0Obem Ha OTpeskH 
TOH 2%e JwmMHbI «a /2*, Kpome, OblTb MOxKeT, NocwenHero. Mpi TlOJIYYHM BCero 


Ty: E -- = = 1| otpeskos J}. Ilycrh g* ecb pasOueHue “BceroO NMpoctTpaHcTBa 


k a 
Ha MHOxecTBa Gj, oOpa3oBaHHble iTpaeKTOPHAMM, HaXOMALMMHCA B MOMeHT 
k . 
BpemeHu 0 B orpeskax J;. Jlerko BuyeTb, uTo mpu A< min (a, 8) mocaeyo- 
BaTeJIbHOCTh pasOvenuh g* yRoBMeTBOpAeT yCOBUAM TeOpeMEl. 
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PaccMOTpuM, YTO Npoucxo_NT c MHOxecTBaMH G; Tp UpHmMeneHun K HUM 
TipeoOpasonanuli S*”, HubiMu COBaMH, HY2KHO paccMorTpeTb, Kak pa3OuBalorca 
MHOxecTBa G; B 3aBHCMMOCTH OT BO3MOKHBIX MomoxKeHuii TpaeKTOpHH Map- 
KOBCKOrO Tipollecca B MOMeHTBI BpemeHH 0, A,...,nA,... B cayuae gerep- 
MHHHPOBaHHOrO IBHKeHUA TpaeKTOpH 3a Bpema oT 0 yo A oTyembHOe MHO- 
*KecTBO Gj; parOuBaeTCa Ha He_Oouee vem | Ba, MHOxecTBa. B cayyae MHO- 
2KeCTB G? , COCTOANLMX H3 TpaeKTOpHi, NemaloulHux cKayOK 3a Bpema oT 0 go A, 
MHOXKeCTBO G/ pacnayaeTca Ha CyMMy JByxX MHOxKecTB G; x Gr. yCJIOBHOK 
Mepbl 110 1/; B 3aBHCHMOCTH OT TOO, Ha KaKOM H3 oTpesKoB A,B, wun ApBy 
TPaeKTOpHA OKa2xKeTCA B MOMeHT BpeMeHH A. JlasbHelilee u3yyeHve pasOveHHus 
MOXHO MPOBOLUTb Jin Kaxkoro 3 MHOxecTB Gi u Gi, He3aBucumo. Hexo- 
Topble MHOxecTBa G; MOryT ObITb TaKUMM, TO OANA YacTS TpaekTOpH OJDKHa 
WeNaTb CKayOK 3a Bpema oT 0 go A, a Apyraa uacTb fBuraeTcA eTepMMHU- 
poBaHo. PasOveHve B 9TOM CJyYae ABJIAeTCA KOMONHalMeli NpesbIyuIuX AByx 
M HHYeM OT HUX He OTMMUAeTCH. 

3a n waroB MHoxectBo G? pa30ObeTcA Ha OTJeJIbHbIe MOJMHOXKeCTBA B 
3aBHCHMOCTH OT UHCJla CKayKOB TpaeKTopHit. YcOBHad Mepa KaxKoro Takoro 
NOAMHOXecTBa paBHa 2—”, rye ¥v— 4MCO CKa¥KOoB. Kpome Toro, Kaxkoe NoL- 
MHOKECTBO C (PUKCHPOBaHHbIM YHCJIOM CKaYKOB pa300beTca elle Ha He Oovlee 
uem (n+ 1) yacTeli B SaBMCHMOCTH OT TOFO, Ha KaKOl M3 OTPe3KOB IF Tpa- 
e€KTOPHA MonaleT Nocwe ovepequHoro wara. 

Ja BEMMCJICHHA SHTPOMHH OCTAaeTCA YKa3aTb, YTOM3 3aKOHAa OOMbIUMX YHCeN 
CIeqyeT, TO VIA MpOH3BOJbHO MaJIOrO € C BepoATHOCTbIO, GombuieH 1 —s, 


2 y) 2 
Gab a San gate + 8) 
pH 060m 6 vw Bcex RocTaTouHO OoubwMX n. Tlostomy 


iN H(II De ois) 


(Li 8) rey get —)<—_=_—_< 


<e-2*(24 2) 4 ee Se 


a+ 6 A nA 
Yetpemissa n K OecKOHeyHOCTH, 3aTeM €, 5 K HyJO, MoulyuHM, 4TO 
2A 


hea (g*) = a -fiGe~ 
Cuenyet OTMETHTb, UTO PaBECHCTBO 
2A 


Asa (g*) = a+B 


cipapeliuBo upH so6om &.| Ecau « u B HecousMepuMbl, TO pa3OveHHe g* 
ABIACTCA OOpa3yIOUlHM TIpH s0OoM k, HM Mbl MOJlyyaeM MpHMep aBTOMOp- 
(bu3Ma C KOHEYHbIM YHCJIOM COpa3syIOUIMX, BKaAbIBalOL (erOCA B MOTOK. 

Uro Kacaetca cilektpa, TO HeTpyHO MoKa3aTb, YTO B CJly¥ae HeECOM3Me- 
pumpix « u B cneKTp OyfeT cueTHOKpaTHbIM Jie6eropckuM *. Takum o6pa3oM, 
PpacCMOTpeHHble TOTOKH JOCTABJISIOT HaM MpHMepbl MMHAMHYeCKUX _CHCTeM, 
CHeKTPaJIbHO MZOMOpHBIX, a MCTPHYeCKH HEH3OMOPHHBIX. ; 

§ 3. Paccmorpum mpumep loToKa, omyOsMKoBaHHbIii B paOoTe (*). Ox mpey- 
cTaBaeT co6of MapKoBcKui Mpouecc, y KoToporo (pa30BbiIM MpocTpaHcTBoM 
ABMIACTCA CYeTHAA COBOKYIHOCTb oTpesKosB I’; = {A;, B;} Aauupt u/ 2’. Ha Kax- 


* Dror pesymbTaT nomyyen TakxKe TupcaHoBbiM. 
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JOM OTpe3Ke IIPOHCXOAUT JeTepMHHUPOBaHHOe ABMXKeHMe CJIeBa HallpaBo C efH- 
HHYHOM CKOpOCCTbIO JO MpaBoro KOHWa OTpesKa, H3 KOTOPOrO C BePOATHOCTbIO 
1 /2/ copepiuaerca cKkayoK B Touky Aj. CraMonapHoe paciipeyeseHue ciepyio- 
ee: BepOATHOCTb BbIGopa J-ro oTpe3ska paBHa 3/4’, a Ha /-m oTpesKe pacripe- 
TeeHvue paBHomepHoe. 

Pa3yeMM Kaxk{bld OTpegoK Ha OTpe3kKu ik nam u/2*, ecuiM Takoe JleJe- 
HMe BO3MOX%KHO. OctasibHble OTpe3sKM OCTaBM 6e3 u3mMeHeHHa. IlyctTb h* ecrb 
pasOHeHHe Ha TpaeKTOpHu, HaXOAAIMecA B HavaJIbHbId MOMCHT BPpeMeHH B OT- 
peskax /*. O6osHayum uepes M,,i,..i, COBOKYUHOCTh TpaeKTOPHH, KOTOpble 3a 


Bpema oT —A jo 0 Haxoquaucb nosmocTbio Ha orpesKax T;,,...,T;,. Hua 
u u u 

9TOTO, OYEBHAHO, HeOOxXoHMO, uTOObI ai + = +...+ — <A. Ilyorm 
2 


My — MHOxKeCTBO TpaeKTOpH, KoTOpble 3a Bpema oT —A jo O He mpertep- 
new Gojee OfHOrO cKauka. OG6o3HauHM uepes m pasOueHHe [IpocTpaHcTBa Ha 
mMHOxecTBa Mzy,.44, UW Mo. Ilyctb g*=m-h*®. Torja nocjeqoBaTeJIbHOCTb 


pasOvennii g* ynopmeTBOpaeT ycuIOBHAM Teopempl § 1. 


k 
Pa36veHve MHOKecTB G; CO BPeMeHeEM TIpOHCXOANT BNOTHE aHaIOrH4yHO 
paccmotpeHHomy § 2.IIpu dbukcauu MopayKa cKkayKOB MbI MoJlyyaem pasOneHue 


G? wa muoxecrTBa, yclOBHaa Mepa KOTOpbIX paBHa 


Ons a yee mr 


> 


rye vy, ..., ¥e— HOMepa OTPe3KOB, Ha KOTOPbIX TpaeKTOPHA OKa3bIBaeTCA MOcwe 
ouepefHbIX cKaukoB. M3 3akoHa OoJIbIUMX 4Ce CueyeT, YTO C BEPOATHOCTHIO 
1 —e yncno cKayKoB k yOBJeTBOpAeT HepaBeHCTBY 


21-3 <4 < F149), 


a BepOATHOCTH COOTBETCTBYIONIMX CKaYKOB HepaBeHCTBYy 


+ (—8)<— P< +8). 


Kaxkyoe MHO%KecTBO C QHKCHPOBaHHbIM HMOpAyKOM CKayKOB pa30HBaeTcHA 
elle Ha He Ooslee uem k-+n-+ 1 uacTeli B 3aBMCMMOCTH OT TIOJIOXKeHUA TpaeKk- 
TOpHH B Moment! iA. Ilostomy 


: (II Sao.) 
(I—) > (1-3) < ,_« 


logn (4 a asi aS »)) 


<ef () + EU +8) + __ sloge + (19) log (i ~e) 


n& nd i 
re /(k)— 9HTpomva HayabHoro pacmpefenenun g*. Ycrpemum n K 6eckKo- 
HewHOCTH, a «, 6, 8 Kk] Hyusto. Tlomyuum, 4TO Sin (ge) = = : 


‘CnefqopatembHo, hs = 6/u. 


B gakOveHve CUMTalO CBOMM IPHATHBIM JOrOM BbIpasHTb GularowapHocTS 
A. H. Koamoroposy 3a pyKoBojcTBO IpH BBITOHeHMM HacTosieli padoTsl. 


Mockosckui rocyfapcTseHHbIit yHuBepcuTer Ilocrynuvio 
um. M. B. Jlomonocosa 16 I 1959 


UMTHMPOBAHHAS JIATEPATYPA 


1A. H. Koamoropos, JAH, 119, Ne 5 (1953) eee BaeAcs Pio cxocrert remee yicie 
MaTeM. HayK, 4, 2 (30) (1949). 3 9. Cunat, JAH, 124, Ne 4 (1959). 
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Worauagn Akanemun nwayr CCCP 
1959. Tom 125, Ne 6 


MATEMATHKA 


C. H. WMMAHOB 


O NOUYTH NEPHOAMYECKHX KOJIEBAHHAX B HEJIMHEMHbIX 
CHCTEMAX C 3ATIA3AbIBAHHEM 


(ITpedcmaeaeno axademuxom H.H. Bozoaboeem 15 I 1959) 


B padorax H. H. Boromo6opa, HW. [. Manxuna u I. YH. Bupiox Onin 
MOJyueHbI COUMe NpeloweHUA O CYLIECTBOBAHHM MOUTH MepvoMuecKUXx KO- 
NeOaHui JIA HeJIMHeHMHBIX CHCTeM, JBY2KeHHe KOTOPbIX ONUCbIBAeTCA OObIKHO- 
BeHHbIMM HeJIMHEHHbIMM AudPepenMasbHbIMH yYpaBHeHHAMH C MaJIbIM Mapamet- 
pom (**). B Hacrosimem coc6mleHuH ycTaHaBsIMBaeTCA mpeloxKeHue O cyule- 
CTBOBaHMH NOYTH NepHoOsMuecKHxX KOeOaHHH B HEeJIMHeEHHbIX CHCTeMax, 
ABYXKeEHMe KOTOPbIX OMMCHIBAIOT WHdpdepeHUMabHble ypaBHeHHA C MOCTOAHHBIM 
3alla3{bIBaHHeM. 

PaccMoTpHM cucTemMy Buja 


k 
ae a di ajx(t =p) OF (L; Wat == 7h) wn, X (C— Te) €), (1) 


(= 


rye x(t) —n-MepHbId BeKTOp, @; — NOCTOAHHAaA KBaf[paTHad N-MepHas MaTpUlla. 
Bce KOpHu xXapaKTepHcTHyeckoro ypaBHeHus 


k 
ne aay 
| Saje edd Lea) (2) 
i=1 
YOBJIETBOPAIOT YCJIOBHIO 
Re), <= 2a: (3) 
@—MaJibli NapaMeTp, %4,..., Tp — IOJIOKUTeIbHbIeE + OCTOAHHbIe (ty = 0), 


KapakTepu3sylouwve s3alla3qbIBaHHe IO BDeMeHH t B 93IeMeHTaX CHCTEMBI; 
& — IIOJIOMWKUTeCJIbHAA TICCTOHHHAadA. 


@Myukunn F(t, x1, ..., Xe, ©) YAOBETBOPAIOT CJIEAYIONIMM yCJIOBUAM: 

1) F(t, %,..., Xp, &)— NOYTH NMepvwoyuueckHe dyHKUNH TlepeMeHHOM t 
PaBHOMepHO MO OTHOUIeCHHIO K %,...,xXeED(R): |u|\CRG=1,...,&), 
[~c} =|xz,/ +... +]4n| uw Mo oTHOWeHMIO kK e€D.: |e|<ae. 

2) Pyuxunn F(t, %4,..-, Xe, &) B OOmacTH DD. yAOBMeTBOpAIOT YCJOBUIO 
JIunumia Mo MepeMeHHbIM X, TaK YTO CCIM Xj, 2-65 Xp, Xr ee ey Xy— 
— 2k pov3BOJbHbIX To¥eK OOacTH D(R), TO HMeIOT MeCTO HepaBeHCTBa 

ends aa ne ayy 8) — FP (Eye, oe 9 gees 
=O {| Ae | oe ea ag ee 


H HelpepbIBHbI 10 oTHOWeHHIO K e€D,.; L— noctosnnas. 

Teopema 1. Ecau ece Kopxu xapakmepucmuueckoeo ypasHenun (2) umerom 
ompuuamenoHole eeijecmneeHHole “acmu, yoos.nemeop su0Lyue ycaoeuio (3), mo 
moocHO yKasamb makoe e*(R), umo Oa «srobozeo |e|<¢"(R) cucmema (1) npu 
BoINOAHEHUU Yycaobuti 1) u 2) UMeem eOUHCMBeHHOe nowmU nepuodUUecKoe pe- 
wenue x(t, 2), aencauee 6 o6racmu D(R). 
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Sra TeopemMa sABJIAeTcA O6O6uleHHeM Teopembl I’. MM. BupioK (?) Ha CHcTeMb 
c 3ana3qbiBannem. Mo>KHOo Tak?Ke OGOOMWIHTb Ha HeJIMHeMHbIe CHCTeMbl C 3a 
na3ipiBannem u Teopemy HM. I. Maaxuna (?) qa Oomee oOulero BUAa HeJIM- 
HeHHbIX CHCTEM, &@ HMe€HHO, paCCMOTpHM CHCTemMy 


ao BSE (UPR ete (aly Mors «Pt 8) 
pak x ou)... 212%) os (4) 


Sra cucrema oOpailaetcs B cuctemy (1) mp X==0. Ornocutembuo cpyHkuHit x 
npeymouaraeM, YTO OHH yAOBeTBOpsIOT ycNoBuIO JIuMUMya Baa 


3) | X NERNEY ECE ae 5 4, 
<q(R) {|x a edats 
rye {q(R)>0 u q(R)—0 npu RO; x1, 2.15 Xp, X-- +» 4, — 2k TOHEKG 


pacnosioxKeHHulx B OOsacTH D(R): |x|<R. 
Teopema 2. Ecau Kopxu xapakmepucmuueckoeo ypaenenun (2) umerom 


ompuyamenonole eeusecmeenHole 4acmu, yOoeremeopsrowue ycaoguto (3), mo) 


MOHHO YKa3amb makue maaole ©, R*, umo Ona «stoboeo |e| <8" cucmema (A) 
npu eolnoaveHuu ycaoeuti 1), 2), 3) umeem eduncméeeHHoe noumu nepuoduue- 
cKoe pewenue x(t, ¢), nenaumee 6 o62zacmu D(R*) De. 


Jloka3aTeIbCTBO OCHOBbIBaeTCA Ha CJlefyiouleH siemMe. PaccMoTpHM cu: | 


CTeEMy JIMHeEHHbIX HeEOJHOPOJHbIX popes C 3alla3qbIBAaHHeM Bua 


ae 


OyHOposHad uacTb STOH CHCTeMbl COBMaflaeT c cucTemoH (1) npw e=0. 
f (¢) — mouTw nepwomnueckasd n-MepHad (PyHKUHA. 
JlemMa. Ecau 6ce KopXu xapakmepucmuuecKoeo ypabneHust (2) yOoeremeo- 


pstom ycaoeuro (3), mo cucmema (5) Oonyckaem eduxcmeeHHoe noumu nepu- | 


oduueckoe pewenue x(t), KOMmopoe yOoerzemeopsem HNepasencmey 
| x*(t)| << MA, (6) 


ede M — eepxxuti npedea dynkyuu | f (t)|; A — nonoocumensHaa nocmosHHaa, 


= Jax) +F 00. (5) 


| 


He saeucaujan om euda dyxKyuu f(t), asaeucsiyaa om Koagpuyuenmos aj Ut 


OOHOpoOOHOw cucmemut (5). 


JlokasatTreabetBo. Tak Kak cucTema (5) jfomycKaeT eRMHCTBeHHOe | 


(popMasIbHoe pelleHve B Bue paqoB Dypbe, TO aTa CHCTeMa MOKET JOMyCcKaTb 
€JMHCTBEHHOe TOUTH NepHosnyeckoe peileHue. 


UYactnoe peuleHve cucTeMbl (5), onpefqeieHHoe mpH sHayeHnax ft >t 


(t = max (f;,..., Te)), MOXKeT OblTb MpemcTaBseHo B BHJe 
t 
xo(t)= \ a(t—t +2) f(t) dty (7) 


re u(t) —n- MepHad KBafpaTHad MaTpuila, COCTOAIIad M3 nN YaCTHbIX pellle- 
HHH OJHOpOAHOH CHCTeMbI eee 


du ‘1 
i ar (8) 
J=1 
C HavaJIbHbIMu (pyHKWMAMH ~ Bua 


uO = 90 =| 
£ — ejunnunaa marpuna. 
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de eal ace 


ORE re Sar Q) 


HspecTHo, uTo pH HayabHBIX cbyHKIMAX |¢|<c m060e yacrHoe pelte- 
He cuctTembl (8) C HayaJIbHDIMH ycnoBuamu (9) 6yyer YAOBJIETBOPATh Hepa- 
BeHCTBY 


|u()|<CKe#,  t>+, (10) 
rye K — Hekotopad NoOOKUTebHAad NOCTOAHHAaN, 3aBHCAILaA OT Koo*ppulneH- 
Top cuctemb! (8). BosbMem mpox“sBombHoe ¢ ({ >t) H MpoM3BOMbHOe Masoe 


uucio 1 > 0; rorga Haligetcs taxoe T(x), uto |f(¢ + T (n) —f (t)| < 1B CHIY 
(MOUTH NepHosuynoctn dpysKunu f(t). Hafizem 


| xo (¢+ T (4) — x (I< 


1 ALT (a) t 
<| \ u(t + T (m)— ty +1) f (4) dt — | ett +9) F(t) dts |< 


t 
< | eA 4 91 FG+TOD)—Fldh <ncK+4, 


—co 


T,(q) MoxeT ObiITb Npov3BOJIbHO OoOsIbIUMM. 

Takum oOpasoM, peleHve (7) 6yZeT NOUTH NepvHozMyecKHM pH usMeHeHHH ¢ 
B HallpaBJIeHHH BO3pacCTaHWA C MOJIOKMTebHDIM MOUTH TepHoyom TJ (4), KO- 
TOpbld MOXKeT ObITh HU OTPHINAaTeJIbHbIM, e€CJIM TOJIbKO BBIMOJHEHO yCJIOBHe 
t+T(y) >t. 

TlonyctuM cHayana, uto f (t)—TpuroHomerpuyecKHe KOHeUHbIe CyMMBI. 
Tora mouTw NepHoyuyeckoe pewenve cHcTeMbI (5) MOX%KHO HaliTH B BUe KO- 
HeEYHbIX TPHTOHOMeTpHyecKHX CyMM. OGo3HauHM ero uepe3 x(t). Pemenne 
x*(t) npu ¢ >t onpegensetca cbopmysoH (7). B camom gene, ecu MbI JO- 
ycTHM, uTo mpH ¢ >t x(t) —x,(t)=S£0, To cpequ pewennhi oHopoqnon 
cucTembl (8) HalifmeTca OMHO YacTHOe peuleHHe x (¢t)—x,(/), He yObiBaloulee 
lo 3aKoHy e—*?, a MOUTH TepHoyuyeckoe BMpaBo. Tro NpoTHBOpeyHT 
TpeAnosovKeHWtO O KOPHAX XapakTepHcTuyecKkoro ypaBHeHuaA (2). [lostomy 
x” (t)=xo(t) npu t >t. 

Tlokaxkem Tenepb, uTO pewleHve x(t) MonycKaer omeHKy (6) pu Bcex t 
B HHTepBasie (— co,-++ oo). B camom jee, npn tf >t uMeeM 


* CK CK 
| x* (| = | x0 (0) < M=S = AM (A =<). 
TlokaxKem, TO 3Ta OlleHKa OyeT cupaBeqiuBa up ¢t <t. Jlomycrum npoTus- 
Hoe: mp HekoTopom t=?’ <t |x" (t’)| = MA+ 7, y>0. Tora Mbl MO2KeM 
Halitu Takoe uucno T(y/2)>0, yro |x*(¢+T(y/2))—x (| <y/2 au 
t’+T (74/2) >. Umeem 


e<|e@y—x# (+7 (PZ) +]“¢ +7G)] < $4 MA. 
Orcioya y = 0. Takum o6pa30m, oleHKa (6) cnpaBequBa Aa Bcex ¢ B Cay- 
yae, Kora f (f)— KoHeuHbIe TpHrOHOMeTpHyecKHe CyMMBI. 

Tenepb yxKe HeTpyQHO MoKa3aTb cyulecTBOBaHMe M oleHKy (6) Mourn re- 
pHomMyecKoroO pelleHHA AA cucTeMpl (5), Korya f (¢) — MouTH NepHosuyecKue 
PyHKWHH. 

Jana 3TOrO COCTaBHM MICCICMOBAaTeJIbHOCTh KOHEYHbIX TPHFOHOMETPHYeCKUX 
cymMM Sy(t) Boxnepa— @aliepa, paBHOMepHO CXOMAllyloca Kk cbyHkKuHaM f (fC). 
SamenuB B ypaBHeHusAx (5) f(t) Ha S(t), HaWeM eMHCTBeHHOe MOUTH Te- 
puogMueckoe peuieHwe xy(t). Ecam | Sv (t) — Sw (t)| <8, To |xn(t)— 
— xy (t)| << As. Orcioga cilelyeT, YTO MOCMeMOBAaTeMbHOCTh NOYTH NepHouue- 
ckuX (yHKIM xyv(t) paBHOMepHO CXOAMTCA K HeKOTOpOH MouTH NepHosnue- 
cKoH dbyuKunn x*(¢). JlerKo nloKa3aTb OObIUHBIM B 9THX CiyYanX cnococ6om, 
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yto x*(¢) OyeT MOUTH TepvoAMyeCKHM pelleHHeM cucTeMbI (5). Dro pelieHu 
6yleT CUHCTBeEHHBIM, H OHO yOBeTBOpseT HepaBeHcTBy (6). B camom jlese}p 


x(t) | <|x°() — aw ()|-+ law <x — 40 (O] + AMn, | 


roe My >|Sy(é)|. Mepexona k npegeny upa N-—-oo, nomyuum onenky (6)) 

ByemM cTpouTb NouTH MepHoyuyecKoe pelleHHe CucTeMbl (4) MeTOJOM 110} 
Cle QOBaTebHbIX TpHOnMxKeHHH. Tlonaraa x = 0, m-e mpHOmMxKeHHe Halize 
M3 CHCTeMbI ypaBHeHHii 


dx'™) (4) 


k 
iz we >) a; x (t — x) BBS, G5 ican 1 Geet Oh) Waar ye 4 amet (= ac) 


j=1 


HES (Lua h(E = Steak Eee) UE eee) te) 


Jlerko HaxouM, ¥TO BCe MpHOMHxKeHHA OyAyT pacnosox*KeHbl B oonacee 
D(R), ecam 6yfeT BbINOMHeHO ycnoBue Ak (g(R) aI al <1, mpu BpinosmHe- 
HMM KoTOporo pambl «(0 + (x(t) — xl) )+ (x@) —xM) +... OyfyT, cxoquTEC 
PpaBHOMepHoO Hu aOcomoTHO K dyHKuuH x(t, ©)€D(R’) he QTu = yHKUHy! 
OyyT NouTH MepHosMuecKHM pellleHveM cucTeMbl (4), HelpepbIBHbIM OTHOCH 
TeJIbHO &. | 

R* wu © onpelemsor o6sacTb cyllecTBOBaHHA peleHHa. Onn osKHbI 
YAOBJIETBOPATh YCJIOBHIO 


Ak (q(R*)+¢L)n<l. 
B cayyae, xKorga X==0, ana cucrempl (1) uMeem g(R)=O0, nostTomy 


Sark 

Sameuaunue. Pemenne x(t, e) OyfeT aCMHMIMTOTHYeCKH YCTOMUHBbIM npy. 
f—>-+ co JIA ocTaTouHO MaJBIX © HW R* WM HavanbHblx dynKunH (4) Aaa 
BO3MYI€HHOrO ABYXKeHHA Ha UHTepBase (0,7). Oro BbITeKaeT M3 TOO, 4TO 
JIA CHCTeMbI BO3MYLICHHOrO JBYXKeHHA B KaveCTBe CHCTeMbI NepBoro mpHO6sH- 
2KCEHHA MOKET ObiTb B3ATa cucTema (8) (*). 


YpavJIbCKHH TocyapCTBeHHbIi yHHBepCHTeT Tlocrynusio 
um. A. M. Toppkoro 8 I 1959 


UHMTHPOBAHHAS JIMNTEPATYPA 


1H. H. Boroaw6os, O nekoroppix cTaTHcTHuecKHX MeTOwaX B MaTeMaTHUeCKOH | 
cbusuxe. M39. AH YCCP, 1945. *? HW. T. Maaxuu, Hexoroppie 3aqauu Teopuu Hemuneli- | 
HEIX KoMeOaHHH, TMTTJI, 1956. °F. UW. Bupwrk, TLAH, 96, Neo 1 (1954). 410. M. Pe- 
Tl H 4H, Tpuxaaan. MaTeM. HM Mex., 21, B. 2, 253 (1957). 
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/Jloxaagn Akagemun nayr CCCP 
1959. Tom 125, Ne 6 


MATEMATHKA 
H. H. AHEHKO 


OB OJIHOM PASHOCTHOM METOJIE CUETA 
MHOrOMEPHOrO YPABHEHHS TENJIONPOBOJHOCTUH 


(ITpedcmaeaexo axademuxom C. JI. Co6oneceim 8 I 1959) 


1. B pa6ote (*) Obi paccMoTpeH MeTOy MpHBeeHHA MHOPOMePHbIX PasHOCTHBIX 
CX€M K J[BYMepHbIM B IIPHMeCHeHHH K SIBHbIM CX€MaM, aliMpOKCHMMpyIOLuM 
rumepOommyueckve CHCTeMbI (TaKOH MeTOX B JaJbHeluIemM OyeM Ha3bIBaTb Me- 
TOMOM pacilenmeHua). B Hactosiel 3aMeTKe Mbl MOKa2%KeM Ha IIpHMepe ypaB- 
HeEHHA TeMVJIONPOBOAHOCTH, YTO MeTOR paciieneHHa MOXKeT ObITb TpHMeHeH 
JIA MOYYeHHA MpPOCTbIX YCTOHYHBbIX H CXOJAULMXCA HeABHBIX CXeM. 

PaccMOTpHM MHOroMepHoe ypaBHeHue Tel ONpoBOAHOCTH 


m 
2 
CU ae (yD), 
ot ar Ox? 


AIA KOTOpPOrO B IIPAMOYrOJIbHOK o6mactu I], olpelesiseMoH HepaBeHCTBaMH. 
OSG Ne” SO PT. ies Lay am, (1,2) 


MOX&KeT ObITb NOCTaBJIeHa CMellaHHaA sajylaua. 


Uy (BEY, re ee, rae) re NW, Se) (1,3): 

IL Circe h1y Ui Natty ek Son ki, wie Kemi Votives ane 
1,4), 
u(x, 20+ 9 Xs—1) Y Xs+43 see » 4m) = &,(%: 2209 Xs—1) Nst1s see y Xm, t). ( ) 


Sanaye (1,1)—(1,4) Moxer ObiTb MoctTaBJieHa B COOTBETCTBHe CJleqyrollan 
pa3HOCTHad CxXeMa: 


ee ; 1— 1+a 
Ope A eS a 
ment fateh p9) eae n+1 n : 
s i : m = | Dp ony, Bee iP 2 al te eA ’ 
m 
ff 
Aw , =D Ag? ,, (HET 
Ly wee by Ly eee Ly 
S== 
n n n 
‘ —— Ao We oe F 
Aiba ees et pee QU gig Tt Ly.Eg ty Lm, 
. =— , 
NSU ig he 
/ 
uw, => ,3 (1,3’) 
Ly...L aor, 
n 
n > = . : : . 
PS ey Bab Ofstyedm S by..0g qs lsty--Lm 


n 
n : _ = Toes : : > 
Ui, is yy Note bgt tn 8s Miya seg Meuieye Err 


rye MWOJIOKeHO 


2 ou (x1, Xe, CO) Xm) t), 


(1,5) 
Lesh beer OA ee 


IIpu «= 1 nonyyaem sABHy!O CXeMy C BPeMeHHbIM MHTerpHpoBaHveM 110 
Sinepy, mpy «= —1, O nonyyaem HeaABHBIe CXeMbl C BpeMeHHbIM HHTerpHpo- 
BaHHeM 10 Diepy c OMepexKeHHeM HM MO TpanellWH COOTBETCTBEHHO. 

Tloxaxkem, uTo cxema (1,1’)—(1,4’) annpoxcumupyetca cxemon 


silent Senor ath A 1+ 
Poke A ae Be res Soy ategiee: Ae ea n(s—ayim | ” 
T = As Te aes Lane ; (1,1”) 
0 9 ° " 
al hoot Ee fae (1,3 ) 
Wie. ogre Te Aas ; 
beds 4 Og tyredin Siyds 4 Est yeedm? 
(1,4”) 
n-+s/m St 
Lath Tae MOON AS TCR Ot, WTS RRA 


Beuky ofHopomHoctu cxempl (1,1’)—(1,4’), (1,1”")—(1,4”) B qanbHetuiem 
o603HayaeM 
LE ee oS ray ae etal, (1,6) } 
eee 


YpapHenus (1,1’), (1,1) npamyr Buz 


Au! — Bu® = 0, (1,7) 
COOTBeETCTBEHHO 
A,us/m snd B,u’s—Dim — 0, so ils okie behcsulius (1,8) 


rye 
Ae oe tO De Bae OA. Ei ae 3B =F ee (i) 


ey dal END) hae ER re ee ene 
=] s=1 


HetpyHo BuyeTb, uTO ollepaToppt As, As, Bs nepecTaHoBoUHhl: 
[A Ag] ao [A;Ay] = [BsBy'] = [AsBs’] aa 0, S, s = Er; woe M. (1,1 1) 


YMuoxkas neppoe papenctso (1,8) Ha As, Bropoe Ha By, un nosmp3ysach 
TlepeCTaHOBOUHCCTHIO OllepatopoB As, By, HMeeM 
A, A,u2/™ Ee B,Bou® =O) 
[TpoqomKad aHaslorMyHoO Jasbile, MosyuaeM 


Ay... Anut—B,... Bru = 0. (1,12) 


Tlonb3yacb Mpezctapsienuvem (1,9), (1,10), ypapHenue (1,12) npeodpasyem 
K BAY 


Aut — Bu + 7? ps s,s, — Dy bs,bs,u°| + 
(1,13) 
ze ¢ » As,As,0'5,U* run > bs bsibs,u?| =f MORE by [(a, ete""s Am) ui—(d, ce bm) Ww] ==)! 
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Vz (1,13) cnenyer, uro cxema (1,1") m skpuBanentHaa efi cxema (1,13) 
annpokCumupyeT ypapuenne (1,1) c To xe TouHOCTBIO, UTO MH cxema (lsd): 
Jlokaxkem ycTowuuBocth cxembl (1,1”). Oneparopst A,, B; ¢ yuerom KPaeBbIX 
Yyesopuit (1.4) umetor co6crBenHble cbyHKunn 


Ope —= SMUD IN a nl se es (1,14) 
Onepatoppt A;,..., Am, Bi,..., Bm HMeOT coOcTBeHHHe yHKWHH 
m 
Ope Opp Opes 5 Hl SiN PstXs. (1,15) 
Ss) 


Co6cTBeHHBIMH 3HayeHHaMM oneparopoB A,Ay... Am, B,Bz...Bm Oynyt 


Kospm = LL +216 (1 — a) sin? p,rhs] (1,16) 
s=1 
COOTBETCTBEHHO 

ek oman [] (1-2. (1 +2) sin® peril , (1,17) 

rae es 

fC ie 
Tlonaras 

Vai QP p., Pm ? Ut = QyYp,...Dm (1,18) 


A noyctapasa (1,18) B (1,12), nonyuaem 


9 = 
Pi... 
: nm ao 


HeTpyHHO BUeTb, UTO Mpu smoOObIxX 7, hs, Ps, U—1<—a<0 


| Pa....Pm I<. (1,20) 


Takum cOpa3om, cxema (1,1”) ycrciunpa. 

YUHTbIBaH, TO Mp (uKCHPOBaHHOM f MpoHsBoMbHbIX [hy,... 
—l<a<0 
UNpecp ened (152i) 


IMM, 4TO pelueHwe 3anagn (1,1”)—(1,4”) cxoqutca B cpeqHeM K_ pelllennio 
anauu (1,1)—(1,4) c nopaykKom uHtTerpasbHow TouHOcTH O(t) (cM. (?)). 

2. YcrTaHOBJeHHbId pe3yibTaT cCcTaeTcd B CHuJe JIA oneparopoB L,A 
pacilenaroulveca CiepaTopbl), YACBJIETBOPAIOWIUX YCJIOBHAM: 


1) Onepatcppr L, A umeior Buy 


m Ds 
i Die Le aD Di= gn 8 1 eee eae 
s=1 a= 
m Ng 
tera eh enolase apne ae (2.2) 
s=1 “=—mS 
ye ms, ns —uesble, 7,-— onepaTop cABura 
(RTs CP een rare RC Sage et Re Se LO ae ae (2:3) 
Onepatrop A annpoxcumupyet L c TounocTEIo O (t1¥*), > 0. 
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BaKxaz 1506 


2) Cxema 


fet te Ty Px! 
plea Pea yi aot Ye (2,4) 
tT 


WJIM 9KBUBaJIeHTHaA eH CxeMa 


Autti — Bu" = 0; (2,5) 


A= E+, Be=E4b, a=*5- A, 6 =—t%A, (2,6) 
| 


yCTOHUMBAa. 
3) CcOcTBeHHble 3HaveHHA Ap, ONlepatopoB A, orpaHHyeHbI No MOLY JO | 


CHH3Y 


[Apes Rae, op cae ev (2,79 
IIpH yoBseTBOpeHHH STUX YCJOBHH cxemMa 
Asus/™ — Bus—vim — 0 (2,8) | 
OyweT ycCTOHYMBOH HM CXOJAUeHCA B cCpeHeM C HHTerpasbHOH TOUHCCTbIO 
O75). 
Tlocrynusto 
23 XII 1958 
WMTHPOBAHHAS JIMTEPATYPA 


rpHHospekun, C.K. Tonazyuos, JAH, 115, Ne 3, 431 (1957), | 
las, J. Soc. Ind. Appl. Math., 4, Ne 1, March (1956), 
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Tokuanp Akagqemun nayr CCCP 
1959. Tom 125, Ne 6 


THIUPOMEXAHHKA 


C. B. HOPJAHCKHH 


OB ACHMHTOTHKE OCECHMMETPHYHOM PACXOJSLIEHCA BOJIHbI 
B TSDKEJION )KHUAKOCTH 


(ITpedcmaeneno axadenuxom M. A, Jlaepermoesoim 31 XII 1958) 


BowHaM B HeCXKHMaeCMOH TAXKEION 2RKUAKOCTH MOCBALLCHbI! MHOFOUHCJICHHbIe 
uccleqOBaHHA (cM., Hampumep, (*)). Cpequ H3BeCTHBIX PeWeHHM JIA BOJIH KOHeU- 
HOH aMMVJIHTYAbI OCOO0e MeCTO 3AHHMAaeT TAK Ha3bIBaeMad yeMHeHHAaA BOHa — 
e@MHCTBEHHAA BOJIHa, (POPMa KOTOPOH He MeHHeTCA CO BPeMeHeEM MPH ycIOBHU 
MNOKOA KHAKOCTH Ha OeckoHeyHocTH. B HacTosuleH 3ameTKe uccelyeTca acuMn- 
TOTHYeECKHH BUA pacxoAulelicA BOJIHbI (Mpeymomaraerca oceBan cuMMeTpua) 
Ha OOJIbINHX PacCTOAHHAX OT OCH CHMMeTpHH. I nyOuHa 2®KUAKOCTH NMpeznona- 
raeTcAd KOHe4HOH. 

IIpn6m2KeHHbIe yYpaBHeHHA JIA QJIMHHbIX BOJIH MaJIOH AMMVJIMTYIbI B XKUKO- 
CTH MOCTOAHHOH TIyOuHbI OblwvIM BbIBeLeHbI Pavreem ("). CnewnabHO NMpoBeqeHHbIe 
MaTeMaTHYeCKHe HCCIeAOBaAHHA NOATBeEPAMIIM UX CpaBelUBOCTd (?). B pabotax 
(3,4) O6OCHOBBIBaeTCA BbIBOJL aHAJIOFHUHbIX YPaBHeHuli AIA HeCTalMOHapHOrO 
cnyuan. []pupeyem 3ecb BKpaTile BbIBO] STHX YpaBHeHHH. 

J[a MoTeHUMaa cKOpcocTeH (MbI MpewnosaraeM NOTeHWMaJIbHOCTb JIBH2Ke- 
HHA) HMeeM 


oh 0? 
gt he=0 (4=aa+ Gq) 


(cCb Z HallpaBJieHa BepTHKaJIbHO BBepX). 
Tpauwunce ycyopue Ha He (Mbl NpewnosaraeM AHO MJIOCKHM) 


dg 
==: pn z= 0. 
Oz pe 

Ha CBOGOHOH, NOBepXHCCTH z= C(x, y,¢t) RomKHbI ObITb BBINOJIHeHbI yc- 
AOBMA 


4 


a ae = (ve)? +4 — We 2) + gC=F(t) (ypasnenve Beprysunn); 


dp 
ae AVS WPS Be (KMHeMaTHYecKOe yCJOBHe). 


ot 
Syecb Y—rpayveHT Ha MJICCKCCTH X, Y. 
Uckomple ypaBHeHHA MoOJlyyaloTcsA C TMOMOIMbIO paslOKeHHA P NO cTene- 
Ham z. M3 ypapHenua Jlanaaca MosyuaeMm, HCIOsIb3yA yCOBHe Ha He: 


P= $0 (X,Y, t) —'/y27Agy + */oqz*AAgo +... (1) 


Tak Kak z<¢, To 9TO mpescTaBleHHe Wid Y CMpaBeMBO, eCAM Xapak- 
TepHaa JuiuHa L B MICCKCCTH X, y (ee MOKHO Sore J\JIMHOW BOJHbI) MHOrO 
6onpiue 6, uTO Mbl HM OyeM peknosaraTb B [aJIbHeliLueM. 

3* 1214 


Y7O6HO MOMb30BAaTLCR GespasMePHbIMH TepeMeHHbIMH 
x =x/h, y =y/h, 2 =2z/h, =k, U =tV Th, o = Go/hV gh. 


Ulrpuxu B fambHelitmem Oyyem onycKaTb. ByJem lipesnouaratb, uTo C=1+"y 
re y<1, uM coxpaHuM B HaliMX ypaBHeHHAX TOJbKO YWICHbI MepBbIX ABYX 
nopayKos mo % u io A?/ L?. Monbsyacb mpegctapieHvem (1) M rpaHHuyHbiMH 
YCJIOBUSIMH Ha CBOOOLHOM NOBepxXHOCTH, MCKIOYaH U3 HAX 4, HaXOJMM TpH- 
OJIM2KeHHOe ypaBHeHHe A Y 


/ \ 0g do 4 
(=Ee8 Ag) —2ye-y 3, — a OF + a 
. 
+0 (Are, ar S4¢) =0, | (2) 


rye O(x, y)—ralaBHble uleHbl M3 He yUTeHHbIX B ypaBHeHHH (2). 

ByeM UcKaTb BOJIHbI, YAOBETBOPAIOUIMe CesaHHbIM NpeNONOKeHUAM O 
Masoctu 1 u h?/L?, cbopMa KOTOpbIX AaCHMITOTHYeCKH YCTOMYMBa Ip ft — oo, 
HCNOJb3yA MOJyYeHHCe NpHOHKeHHCe ypaBHeHHve JIA ¢. 

PaccMoTpuM cHavasa culyyalt BOMH B KaHalle ¢ = 0(x,¢). Tak Kak 4JeHbI 
B CKOOKaX B ypaBHeHuN (1) ABMAIOTCA riaBHbIMH, TO B MepBOM MpvOJIMxKeHHH 
CyUlecTBYIOT Gerylilve BOHbl Mpou3BOJbHOH cbopmbl 9, = f(x —f?). IlonoxumM 
gp=f(x—t)+., rae g,2—BelHuHHa Ooslee BbICOKOrO MCpxAyKa MaJIOCTH, 
yem f, HM OyeM UCKaTb TolpaBKy MeTOJOM NOCJeLOBaTeJIbHbIX TpHOJMKeHHH. 
Ilepexoaa kK nepemeHHbiM §=x—?t, y= x-+¢, NouyuMM B CJeqyrollemM MIpH- 
OMKeHHH 

me 3 et Aah 
dE On dé de® ' 3 aka 


4 0. 

Jlerko BUeTb, YTO B %, NOABMAETCA BeKOBOH eH, KOTOpbI HeorpaHu- 
yeHHO pacTeT c pccTtom 7. Takum cCOpa30M, YIeHbI Culeqyrouero nopsyKa B 
ypaBHeHuu (2) 3a WocTaTOUHO OoJIbUIOH NpoOMexKYyTOK BPeMeHH MOryT COBepieH- 
HO H3MeHHTb BUA NepBoHayasbHou OeryuleH Bonu. Jlua Toro uro6pl cbopma 
Oeryiel BOJHDI Oblia ycToHunBok, PpyHkuuA f owKHa yOBMeTBOpATh Aup- 
(bepeHUMaJIbHOMY ypaBHeHHIO 
dpdp . 1 dip 


Sede + oa 3 


T. @. H3BeCTHOMY YpaBHeHUIO JIA ONpeseseHHA CKOPOCTH B yeAHHEHHOH BOJIHE; 
ero pelueHve, OrpaHHyeHHoe mpH ——-+ oo, HMeeT BU 


4 —'2f1an(hy/ Zac) 


HW 3aBHCHT OT MPpOM3BOJIbHOH MOJIOKUTEMbHOH MOCTOAHHOM Ug. 

Ecam Mbl Mepelijem K HOBOM CHCTeMe KOOpAMHaT, pBuxKyIelica CO CKO- 
POCTbIO — Ugo OTHCCHTEbHO CTAapOH, TaK YTOObI CKOPOCTh 2%KUAKOCTH paBHAWacb 
HyJIO Ha OecKOHeyHCCTH, TO NomyuHM 


a A 


STO eMHCTBeHHAaA ycTounBad opMa JIMHHLIX BOTH Cc Masloli aMILIMTy LOH 
M PaBHOM HyJO CKOPCCTbIO X%KUAKOCTH Ha GeckoHeyHCcTH (ecu mpeHeOpeub 
wleHaMH Oolee BbICOKOFO MOpALKa MO Uo B BbIPAKeHHH Wt Oo / Ox). 

B curyyae oceBol cuMMeTpuu ypaBHenne (1) umeer Bug (r — paccTosHue 
B TIJIOCKOCTH x, Y JO CCH CHMMeTDHN) 


( eo | a ao 09 Oddo IL 1 049 1 d4o 
ot? =" Or? Orotdr or? at 2 Or?dz2 6 ons 
1 do 0 0@ ENC ek RS BAC 1 d@ 


1 (ofa) \ 
ror ir O0t0r 3rore 67 dF 6r3 Or | 0(A%, a 4°9 ) “sal 
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Tak Kak Hac MHTepecyeT acummToTuKa pH OobuMx 7, TO He BCe H3 
OCTaBJICHHBIX YWICHOB UMeIOT OMMHAKOBbIM NopaqoK. Jina Toro uro6bl Haliru 
TlaBHble WIeHbI, YACOHO MepeviTH kK MepemeHHbiMm E=r—t u y=r+tu 
PaCCMaTpMBaTb aCHMIITOTHKY mpH yS>&. M3 o6uNxX cocOpaxenuit scHo, uTO 
Q NOJRKHa yObIBaTb C poctom y. Tlostomy 6yyem cuuTaTs, “TO Oo / OF S>0¢/0%. 
 OctaBisad TOMbKO MiagiwMe WieHbI, noyuMM 


0" Pe Ie 1 de 2 0 A409 A0 020 O60 1 do do At 
a ee _ 2 99 | @ 490% 0% 1 dp dp d4q\ _ 
de on ae aE TS aE TH ae tO (aEten an gE aE” a On dE Je) — 9 ©) 


(O(x:) yKasblBaeT Topayok OTOpomieHHbIx yeHOB). 

Pelad 9TO ypaBHeHHe MCCeqoBaTeJbHbIMM MIpHONM2KeHMAMM, TlOJyUuM B 
MepBCM MpKOAMKeHHH ¢, = f (€), OHAKO Terlepb HuKaKHM BbIOcpom f (E) He- 
BO3MOXKHO W380eKaTb NOABJICHHA B ¢g CJlaraemoro, MponcpuMoHambHoro In x, 
CBASaHHOrO C HaJIMuHeM B ypaBHeHuu (5) ueHa 200/70€. Tlo3stomy Oyjem 
CUMTaTb, YTO ¢, =] (%,%), Pe ® ye He ccBMamaer c £: a =E+ a, (E, mq) +... 
Yuer sapucumcctu a uf OT  MpHBOANT K MOABMeHMIO B ypaBHeHHH (5) 
MaJIDIX J{CICJHUTeJbHBIX YJIEHOB; HCXOAA U3 dcpMybI (4), MOXHO OXKU]aTp, 
YTO Gn = Oa, / On Icpsiaqka b = 0/08; 9TO MbI HM MpesNoOKUM B JambHell- 
mem. Tora, crpaHHunBasch MlaXuIMMM usleHaMH, TOyuuM ypaBHeHue qua 


p (a, 7) 


0 0 dio® 2 a re) 08 
‘apg de OG eee ee = 4 4 ! O (ae 54, a (6) 


IIpupapunsaa HYyJiO YWICHbI MJlawiuero NCpAyKa, HaXOJUM ypaBHeHHe 


091 | Ov, IOS 
40m 5, + 3h 3q + 3-08 = 9: 


B KOTCpce y BXOMMT Kak Tlapametp. Hac uutepecyer pelieHue sToro ypaBHe- 
HHA, COpaliiaiolieeca B HYJIb Ha OecKOHeyHCCTH (TaK KaK .KHJKOCTb NOKONTCH 
Tepe] BcmHOW). Ecau Mbl mpegncscKUMM, YTO On ==%y(H), TO 6e3 Tpyfa 
HalileM €MHCTBEHHOE pellieHve, YJOBJIeTBOpAIOIee STOMY YCJIOBHIO: 


2 


aon ey ag) oe 


THMa yeMHEHHOH BOJHbI; OTMCTHM, YTO MOJKHO ObITb Oy, < 0. 

OyHako Avia Toro, uTCObI ToMpaBka cyleAyloulero Mopaaka AIA gy Opa 
JCHCTBUTebHO MaJIOH MO CpaBHeHHIO C 9, O%, OUKHA ObITb OlpeesenHon 
dyHKuveli 4; MerkO BULeTb, YTO AJIn STOO B ypaBHeHUN (6) AOMKHbI UCyes- 
HYTb wleHbI NcpaaKa ), /y. Tak kak B BbIpPaxeHHU Jit Ob, / ON = Ayn / %n — 


oe (6) a : iS 
Oe ae aa BTOpoH ujeH MWMeeT Oovlee BbICOKHH MOPAOK, TO 
ROJ2RKHO BbIMOJIHATBCA ypaBHeHHe 
: ae 
A dbyotrnn / Cn + 21/4 = 0 WJM Oyn = — 22 /2V 4. 


Tlostomy B MepBoM mpHOumxKeHHu 


a 2 oe Ae” = 

d= a = V5 Jch (3 oxy, 4) | Ne ie ee ae (7) 
Orcioya 9; HaxOUuTCH MHTerpupoBanuem m0 & 
é =2 

eS | oh (any dé -+ const. 8 

me (pert) | de + (8) 


TpoussonbHaa cbyHKUMA OT y OlpejleIAeTCA U3 YCNOBUA 


(Op/ 08 + 0p/ On)eees, = (0P/ Or), = 9 
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Hatem nmopsqok HevcueszalollNX WIeHOB B ypaBHeHHu (6) Mp NOACTaHOBKe | 


B Hero BblpaxkeHua (8); serkKO BHeTb, YTO CTaplluMH Mo TopaaKy OyAyT 
YJIeHbI, TpOnopuMoHabuble O° /da> ~ 0b / dy 0a? ~ y'/. Tlostomy mompaBKa 
de K d, OyeT nNopayKa y—*. Takum cOpa3oMm, acHMlToTHyeckoe IpescTaBseHue 
CKOPOCTH KHAKOCTH B BosHe 6yeT 
0p dp , Oo a é ae op aye = 
—_—_ = — —_— = — — mi =H =f __ ,4 1 i - 
a ae ae pee ger | + OCP. et Vg lt Oly) 
AcummTotTuyeckoe lpescTaBseHue OfMHOUHOrTO «rop6a» B cCuJyyae BOJIH C 
OceBOH CHMMeTpPHelH OKa3blIBaeTCA TeCHO CBA3aHHbIM C YyeJMHEHHOH BOJIHOH. 


Takum Ke CIIOCOO6OM MOXKHO MCcJIeQOBaTb aCHMIITOTHKY BOJIH B %KAAKOCTH 
llepeMeHHOH ruryOuHbl, eCJIM MOCJICIHAA MOCTATOYUHO MeJJICEHHO MeHHeTCH. 


MarematuyeckuH wucTuTyT uM. B. A. Crekaosa Tloctynus0 
Akaylemuu HayK CCCP 1 fa, @ 0 be )55 


WHMTHPOBAHHAS JIMTEPATYPA 


1T. JloM 6, Pugpoqunamuxa, 1949.2 M. A. Jlappeutbes,b. B. Wla6atT, Me- 
TOMbI Teopun. cbyHKUMA KOMMeKcHoro nepemeHHoro, 1958. 3 IO. JI. 1 kKumocs, JAH, 
115, No 6, 1080 (1957), *10.T1. Ypauuaos, H. H. Moucees, A. M. Tep- 
Kpuxropos, JAH, 123, Ne 2, 231 (1958). 
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Morsaye Akayqemun nayx CCCP 
1959. Tom 125, N 6 


MATEMATHYECKAA PH3HKA 


WM. C. APSKAHbIX 


O WH®SEPEHIMAJIBHbIX YPABHEHHSAX JIBYDKEHHSA 
MESOHHOPO 3APAA 


(ITpedcmasaeno axademuxom H. H. Boeoanwboeem 8 I 1959) 


IlycTb Me3OH c Maccoli NoKOA pw HM 3apAOM © ABMxKeTCH CO CKOpCCTbIO 
v(t, r) HM cc3qjaeT NuOTHCCTh 3apafow p(t, r), TOK j(¢t, r) uM sueKTpoMarHnuT- 
Hoe nome E, H. B cuny 3aKxona coxpaHeHusa 3apaqja WMeeM ypaBHeHue He- 
paspbIBHOCTH 


ele) oats 
Sr hi dinaji=0; (1) 
WU TaK Kak BeKTOP j eCTb TOK KOHBeKILHH, TO 
j = pv. (2) 


QNeKTPOMAarHHTHOe Mose OMpesenneTcA uepes CKaNApHHI moTeniunant DO u 
BeKTOPHDIN NoTeHuval A u3 ypaBHeHHui [Ipoxa 


E=—— “4 _grad®, divE=—K*@+p, (3) 
1s0Be ca 
H = rot A; OCH = a No dy (4) 
rie k = 2nuc/h. 3akoH JBYXKeHHA MMeeT BU: 
a fT. oT x v2\/2 


a cua F onpegennetca cbopmyson Jlopenua 
1 
P=c(E+—ly, H)). (6) 


Hauieii 3aqaueli aBaaeTca ompegqenenne Bennunn p, j, D, A, E,H us cu- 


CTeMbl ypaBHeHHi (1) — (6). 
ByleM T0uib30BaTbCA MeTOAMKOM, H310%KeHHOH B padore (+). 
§ 1. Mloxaxem, uro ecm noTeHuManbl yoBseTBOpsIoT ycsoBuio JlopeHija 


ee iA (7) 


TO ypaBHeHve HepasppiBHocTH (1) yqoBmeTBopseTca. C STOH WesbIO IPHMeHHM 
onepatop div K nocmeqHemy ypaBHenuio cucTembl IIpoKa: 


in = ke divA + — divj. 


SameHaAA 3ecb div E, uMeem: 
ei ee Leds ay 
(> ai + div A) rae + div J}: 


CneqopaTesbHo, jelicTBHTebHO, B cumy (7) BEIMomHAeTCA (1). Sarem mpez- | 


CTaBUM TlocJieqHee YpaBHeHHe IIpoxa B BHe 


1 8 1 0A 1 
rotrotA ai ( a, grad) = —#A+—pv= 
5 ane ae 1 0A 
=—RA+~ (divE +) =—#A+—[#O + div(— 7 — grad ©)|, 
WJin A 
1 @ v 1 @ 
UG ae ar —B)A= G (A c2 Ot? we) @, (8) 


Ypapyenua (7) u (8) cayxaT Ana onpeqeteHua noTeniuanon MO u A. 
Oyuako emule ocTaerca HeH3BeCTHOH CKOpocTb v. Bompoc O BbIYHCIeHHA 3TOFO 


BeKTOPa ABJIAeTCA OCHOBHbIM, TaK Kak JaJbie OyLyT MoyueHbl PopMy.Ibl, | 


HEMOCpeACTBEHHO OMpeeJAIOMIMe MOTeHWMaJIbl Yepes BEKTOP CKOpCCTH HW OHH 
BCHOMOraTeJIbHbIM CKaJInp, HMeIONIHH MexaHWyeCKHH CMbICJ JelcTBHA. 
O6paTumMca K ypaBHeHHaM JBHxKeHHA (5). BBelem UMMITyJIBCHl 


1 OT: 


pian (9) | 


W Oy em PpaCCMaTPHBaTb HOJIe UMIlyYJIbCOB 


D=.piZ.2): (10), 


Torjla ypaBHeHua JBHXKeHAA IpHMyT BUT 


Ge + grad K + [rotp, v] =e(E + = Iv, H]), (11) 
Mc Cl des ante i 
ae | 4 


Ypapuenua (11) Tow yecTBeHHO yAOBNeTBOpPAIOTCA, ECM MOJIO%KUTb 


AL AG) 
E=—($ + eradK'), (13) 


Sr 


H = — — rotp. 


ConocTaBJIaA 9TH paBeHcTBa c ypaBHeHuamu IIpoxa, umeem 


— —rotp = rot A, (14) 
NG 1 OA 
= ($F + grad) = —— F — grad @. (15) 


li3 ypapuenua (14) naxoqum 
A = -= (grad w —p), (16) 


rie W@ — NpousBo/ibHas dbyHkuna. Tloncrapiaem 9To 3HayenHe B ypaBHeHue (15): 


th Ae ANG, 
—(3 + grad K) = Sea (grad w — p) — grad OD, 


WIM 
grad (K oP = — 20) as 0. 
Orciofla cleqyeT ypaBHenne : 


a K+eD=0, (17) 


1216 


M3 KOTOpOrO HaxoO]uM 


© =—2(K+). 


Ilogcrasum B papenctBa (16) u (18) snayenua K u p: 


Le yc ow 
oO = | 

ty i617 ae a aon ), 

i ie (19), 
Ar - @ wane grad wv). 


Hakone, MoxcTaBuM STH 3HayeHHA B ypaBHeHua (7) u (8): 


me l Gear + = ov (Seo ered) <0, 
(= ge #) Spee — 8) = - Fe) 
WJIM liccyle ynpoueHuH: 
bag seta ei Se eg ee (20) 
(de) (ppg — erate) = 
re ; (A : - Re a ae - TY 2) 


IlccenenHne ypaBHeHHaA Ha30BeM pa3pelalomluMH B CBA3H C TeM, YTO 
HOcyle CiipeyqeseHvA BeKTCpa V HM CKaJiapa W BCe HeEH3BeECTHbIe ONpeWeAOTCA: 
NOTeHIUMaJbl U3 PcpmMyw (19), sneKTpoMarHuTHCe Tove NO COpmMHbIM (bc pMysiaM 


(meppoce uM TpeTbe ypaBHeHHua 
cpopmyvie 


CUCTeMbI 


o0=divE+ k?® 
M TOK 10 dopmyuie (2). 


IIpoxa), 


NJICTHCCTh 3apxAOB TO 


§ 2. IIpupezem npuMep ucnob30BaHHA MICCTpCeHHbIX ypaBHeHUH. Sanniuem 


paspewlaiollne ypaBHeHHua 


B cC@epHyecKHX KOCpAWHaTax M OyyeM UCKaTb 


(yYHKUMH W HW V B 8aBHCHMCCTH TOJIbKO OT pacCTOAHHA JO PuKCHpOBaHHOu 
TOUKH, IpHuem v,=v(r), ve =O, vg =O (pafnanbHCe J{BH2KeHHe Me30HA). 


Kpome Tcro, NpeqnosioxKuM, YTO JBH2KeHHE 
neHHO. (v7 /c? = 0). 
KOOPAMHaTaX B IIpHMeHeHHH K CKaJlApy 


NpOWCcxOAuT ACCTaTOWHO MeJ- 


YuuTbIBaA CTpyKTypy olepatopa Jlanuaca B ccbepwHyecKux 


1 d [5 dw\ 
MwoNn=aal" Fe 
UK BeKTOpY 
p pore ed Pf gt GU 20 
Trl Cale 
NONYYNM CJIeETYIOULMe ypaBHneuus: 
ee usa i vee hued, 
sar ae) = eee ar OO) 
POA RD) j dw : 
| a = 
(i pede r A) (po a) C (— k*) pe 


[lepBoe W3 HHX JlaeT MHTerpad 
dw 


ule 


J 
/ 


5 ‘e C= COlsts 
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“ MIpH MofcTaHOBKe BO BTOpoe ypaBHeHve MOJyYHM 


ae yt! 2 o)P2 igs 
Gee One a) = ukev- 
Orcioqa Haxoqum v=a/r’. | 
3aTeM BbIUCAeM NOTCHUMAJIbI | 
| 
il 9 Ait col 0 ee 1 po 
© = ——(ve ++ pe az)=—3" uv? + const, 
Ap ahs GO). oy Mare O ia Als 0 | 
LS Wan ere teed i eas eee 
QJIEKTPOMAarHHTHOe Tose 
E d ND, Ak ) ae 2p.a2 ails 
Li AE aS hae Oar em” 
Bg Lig Oe een hota 


u cuny Jlopenia 


HakouHell, BbIUMCJIN€M MJIOTHOCTb 3apx JOB: 


padivE+eo=42 2 (54), 


Te Nore 2 
| 
2V3~. Vis ok al 
Mbl BAAMM, YTO Ha pacCTOAHHH fy = —— = omens a (PHKCHpOBaHHOH © 


TOUKH, KOTOpylio OyeM pacCMaTpHBaTb KaK WeHTp Apa aTOMa, MJIOTHOCTb 
oOpallaeTcA BHYJIb H IPH JlaJlbHeHWwemM yBeMYeHH pauyca JeHCTBUA Me30Ha 
Wenaerca (Pu3svyecKH HepeaJIbHOH, Tak Kak ee 3HaK JOJIKeH COBMaaTb CO 3Ha- 
KOM 3apajja. Ccbepy pafuyca fy eCTeECTBeHHO Ha3BaTb OOMeHHOM 30HOH. IIpu- 
HATbIe pasMepbl aAfjpa (7) MoKa3bIBalOT, YTO COMeHHaA 30Ha LWeJIMKOM pacnovio- 
2KeHa BHYTpH sAfpa. 

YuntTblipad 3HaveHue 


nae 
p =e (r) = 17 / 
Mbl BUXHM, UTO 
ey 
) ace mS, fit == Const. 

Mtak, B IIpHHATCH CXeMe MeJJIeHHOrO JBHXKeHHA Me3OHa CHJla, Ha Hero 
JelcTByioulan, COpaTHO MponopivouasbHa 5-H cTemeHu paccTOAHUA OT WeHTpa 
afpa. B pejisTHBHCTCKOM CJlyyae Cpe YaCTHBIX pellleHuH cosep»KUTCA cua 
tOxaspl. 

VWHcTHTyT MaTeMaTHKH HW MeXaHHKH Tloctynuao 


uM. B. HW. Pomanoscxoro 12 X 1957 
Axajlemun Hayk Y3CCP 


HWMTHPOBAHHAS JIATEPATYPA 


‘H.C. Apxaupx, Jloxn. AH YsCCP, Ne 7 (1957). * 0. Hpaunenxko, 
A.Cokomnos, Kaaccuyeckaa Teopun nous, M.— JI., 1949. 
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Worsage Arkanemun Hayrk CCCP 
1959. Tom 125, N 6 


PH3SHKA 


YT. A. BACHJIDEB, A. ©. YCATbIM, 10. C. JIASYPKHH u A. A. MAPKOB 


H3MEPEHME JIIOMMHECHEHUMM W MOTEMHEHMSA CTEKOJI 
B MPOWECCE WX OBJIYUEHHA B AQEPHOM PEAK TOPE 


(I]pedcmaeneno axademuxom A. IT, Aanekcandpoeum 81 1959) 


JItoMMHeCHeHWMA WM MOTeMHeHHe — HanOovlee CYLICCTBeHHbIe ABJCHHA, HMeIO- 
IME MECTO B CTe€KJIaX MON JeHCTBHEM H3/IYYeHHA. SHauHTeIbHLI HHTepec mpex- 
CTAaBJIACT U3YYeHHE NOTEMHEHHA H JIOMMHECIIEHLMM MpO3PayHbIX BeULeCTB HeNO- 
CPeCTBCHHO BO BpeMA OOJIYYeHHA UX B AMepHOM peaxTope. Tlogo6uoro pos pa- 
OOTbI B H3BECTHOM HaM JIMTepaType AO cux nop He ONUCaHBl. 

Ilenbio HacTosuleli pa6orbl ObluIO CosMaHue YCTaHOBKH, NO3BOUIAIOUIel OLHO- 
BPCMCHHO H3MEPATb JIKOMMHECICHIMIO HM MOTeEMHEHHE MpO3PayHbIX MaTePHa.IOB 
B ANepHOM peakToOpe, MH MpOBeeHHe SKCNEPHMeHTOB C ee MOMOUIbIO. Llemeco- 
OOpa3HOCTb MOCTaHOBKH 3aauH MapaJeIbHOrO H3MepeHHA BbIXOJa JOMHHEC- 
EHILMH HW MOTeEMHeEHHA OOPa3sila OYeEBHAHA BCJIEACTBHE TECHOH CBA3M 9TUX ABUJIE- 
HHH B mpollecce OOJIYYeHHA, a TAK2KE B CBA3H C TEM, YTO JWIA OMpeeeHHA APKO- 
CTH CBeYeHHA OOPasila KOHEYHOM TOJIMHHbI HEOOXOAMMO YUHTHIBATb ero TOTeM- 
HeHHe, MPHBOMALMee K NOPVIOWEHHIO YaCTH MOTOKAa CBeYeHHA. 

YcTaHOBKa mpefcTaBlala co6oH amiomMuHHeByto TpyOy Auametpom 60 mm 
H WWIMHOH 5M, B KOTOPOH pacnosaradHCb Be NOJIMPOBaHHble H3HYTPH aJIIOMH- 
HHeBbIe TPYOKH TPakTa NOTeEMHeEHHA UM OJHa NOMMpOBaHHaA TpyOKa TpaktTa J10- 
MHHECILCHIMH. CBeT OT JIaMMOUKH HakaJIMBaHHA, MOMeWIeCHHOH Ha OJHOM U3 
rpyOokK TpakTa NOTeMHEHHA, MpOXOM yepes OOpazell, PaCnOJIOXKeHHbIH B cMe- 
MaJIbHOM MaTPpOHe B HH2KHEM KOHUe TPyObl, H, OTPa3MBLINCb OT 3epKala, Ha- 
IpaBIAICA B APyrylo TPyOKy, Mocse yero nonaaa Ha POTOYMHOXKUTeIb DIY-31, 
pacnoOvOX%KeHHbIN, KAK H MCTOUHNK CBeTa, BHE 30HbI OOMyueHUA. ToK (boToym- 
HOOKUTeIA U3MepsAJICA CaMonuciem Kaacca 0,5, MoIHOe OTKJOHeEHHe KOTOpOrO 
B Hayase OMbiTa yCTaHaBsMBaocb Ha 100% nponyckaHua. BeM4unHa TeMHOBOrO 
roka H TOKAa, OOYCJIOBJICHHOTO CBeYeHHeM JIOMHHeCIeHILHH OOpa3ila, He MpeBbILla- 
na 0,1% no wkane mponycKkaHua mpu AudbpepenunaibHo ose 2500 pan/cex. 
TouHocTb aOcomOTHOrO M3MepeHHA BeMUMHSI MpomycKaHuA cocTaBsAna 5% 
OT H3MePACMO BEIMYHHBI; OTHOCHTEIbHad TOUHOCTh — OKOIO 1% B npememax 
KAKTOH UWKaJibl CaMOMHclla. 

Pagom c o6pa3ilom TpakTa MOTeMHeHHA NOMellaIcA Apyrow oOpaszel, cBe- 
yeHHe KOTOPOrO MoMaaso B TPYOKY TPakTa JIOMMHECLEHIMH U MOLYJIHPOBaJIOCb 
> HU3KOH YacToToH. MogxymupoBaHHblii CBeTOBOH MOTOK perucTpupoBavica PoTo- 
YMHOxKuTelemM DIY-20, curHadl KOTOPOrO yCHMMBaJICA Y3KOMOJIOCHbIM YCHJIH- 
reeM, BbINPAMJIAICA HW MOfaBasica Ha camonucell. I panyupoBka Tpakta JIOMH- 
HECILCHILHH MPOH3BOLMaCb JIOMHHOOpOM MOCTOAHHOrO jleMCTBHA — CMeCbIO 
qopomka ZnS (Ag) u a-akTuBHoro mpenapata. ApkocTb 9TaioKa Opia 0,84 
MUKPOCTHILOa. CurHadl OT 9TaIOHA B 7 Pa3 MNPeBHILLAJ YPOBeHb LIYMOB YCTaHOB- 
KU, COOTBETCTBYIOMIUX CBETOBOMY CurHaJy oKoN0 107 woMeH pH AanHolt mostoce 
Iponyckanus. CyMMapHad HeTOUHOCTh OMpekeeHHA aOCOMIOTHOH BeAHUHHbI 
{PKOCTH CBEYCHHA JIOMMHECHEHWUM He mpeBbiuaia 14%, orHocHTebHad OLIHO- 
Ka 5%. 

Jina mpoBepKH COOTBETCTBHA CIeKTPa H3/YYCHHA ITAOHA H U3MePsAeMbIX O6- 
Da3ILOB HaMH C MOMOLIbIO HaOopa CBeTOUbTPOB rpy6o OMeHHBaJICA CNeKTPaJlb- 
{bli COCTAB CBeYeHHA KBaplla. CreKTp CBeYeCHHA KBaplia JlerKaJl B TeX 2Ke Mpesle- 
fax, UTO H CNeKTP CBeEYeHHA 9TAIOHA. 
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Vismepenue JIOMMHECIeCHUMH HW MOTCMHEHHA MpOBOAMOCb B BePTHKaJIbHOM 
cyxom (OX/laxKaeMoM CHapyxKH BOOM) KaHasle HameTpoM 65 MM 92KcnepuMeH 
TajibHoro peakTtopa BBP, B KoTOpoM oObluHad Boa CyKua 3ameqUTeNe 
u TenoHocutesem (1). Kanan pacnonaraica BOJIM3U AaKTHBHOM 30HbI peakTopa 
MakcuMasibHaad WudpepenunadbHad 03a B 9TOM KaHaJle, H3MepeHHad C NOMOULbIG 
HecTallMoHapHOrO = KaslopHMeTpHyeckoro  MeTofa, cocTaBHyla Ja KBapllay 
1,7 104 pan/cek u Obia O6ycnoBNeHa Ha 93% morjouleHHeM Y-JIyyel H MpHMepHay 
Ha 7% 3aMeleHHem HelirpoHoB. MakcuMaJbHbIli NOTOK HeHTPOHOB C SHeEprueli 
Gombe 1 Mos Opi paBen 6-10! H/cm? cek. | 

PasmMuHble 3HaVeHHA Audpepenunad_bHOH O3bl MOXHO ObWIO NoJy4aTh,, 
H3Me€HAA MOWHOCTh peakTopa. B KaxKJlOM OMbiTe OOpaslbl pacnosarasMCcb Be 
OJHOM HM TOM Ke MecTe KaHasla. TemnepaTypa BO BCexX OMbITax He MpeBbillalay 

35° HW YCTaHaBJIMBalaCh Ha Pa3JIM4HbIX 
YpOBHAX Np pasHOH MOLLHOCTH peak-) 
Topa. OOpa3libl H3POTABJINBAJIHCb B BUX! 
JIMCKOB JMameTpom 20 MM H TOJMMHOR) 
10 mm. Hexoroppie oO6Opa3iibl HMeI} 
MeHbINYIO TOJIMMHY, YTO YYNTEIBAJIOCB} 
pH OOpaOoTke pe3yJibTaTOB H3Mepe-} 
Huu. Bee perucrpupywule mpH6oppr: 
pacno/larasIu“cb B KOMHaTe, yaJleHHoH 
OT peakTopa li3mepeHuaA mpov3BoaH 
JIMCb JHCTaHWMOHHO. 

Ha ycTaHoBKe MpOBOAMJIHCb: a) U3- 
MepeHHe APKOCTH JIIOMHHECHEHUMH HU ee 
BpeMeHHOrO XOMa MPH pasJHYHbIX Lad 
(pepeHUMaJIbHbIX O3ax; 6) Uu3MepeHHe: 
MOTEMHEHHA OOPAa3OB H ero BPeEMeHHOTO: 
xOa WIA pasJMUHbIX BudpepeHWnasib- | 
HbIX J03aX H MPH He3MeHHbIX MOLLHO- 
CTAX peakTOpa; B) H3MepeHHe MOTeM- 
Puc. 1. 3aBucHMocTb sipKocTH yioMMHec- HeHHA mMocle MpekpauleHuA o6syue- 
WeHLHH OT AuddepenWualbHOH Mospl AWA HUG. 
pasaMunbix _oOpasiion../— xpapu Ne 1; Uccneqopa uch o6pa3ip naBlenore 
2 — xpapy Ne 2; 3—xsBapn Ne 3; 4— ; 

NowMMetusMetakpunat; 5 — nomucTupou KBaplla Tpex copToB (NiNe 1, 2 u 3), 
CTeKJIO IIMpeKc, WepHeBoe cTeKsI0, mO- 


JIMMETHJIMeTaKpHuaT HM nowUcTUpoN. Ha 
puc. | mpuBeqeHa 3aBHCHMOCTb APKOcTH cBeyeHuA B oT Auddepenwuas buon JO3be. 
usiyyeHua P B AyepHOM peakTope. B npHBefeHHble 3HaveHHA APKOCTH CBeye— 
Hua B Buecena MompaBKa Ha MOTeEMHeHHe B MOMCHT H38MepeHHNaA. TlockompKy npw 
H3MepeHHH MOTeCMHEHHA MbI MCNOIb30BaIM JAaMNOUKY HaKaJIMBaHuA, y KOTOPOIF 
PpacnpeleeHne SHEPrHH B CNeKTpe U3 YYeHHA OTMMUAeTCA OT pacnpeseleHus 
SHEPrHu B CMeKTPe JIOMHHECIEHUMH, MPHYeM CNeKTP JIOMMHECIEHILMH B OCHOB- 
HOM JI€%KHT B OO/ee KOPOTKOBOJIHOBOH YacTH, HEOOXOZMMO ObIIO YUMTHIBATh,. 
YTO MONpaBKa AA NOYYeHHA HCTHHHOLO 3HaYeHHA JIKOMMHECICHIUMH BHOCHIACb. 
C ompeereHHoh oumOKol. M3 conocraBneHus cCneKTpasIbHOrTO XOJa KPUBBIX 
pacnpeeeHHA SHEPrHn B CNeKTPax H3JIYYeHHA, UYBCTBUTeMbHOCTH DOY u Ko- 
apPpulMeHTa NOPMOULeHHA OOpasila OblIO HaliqeHO, UTO MOFpewIHOCTh B Onpese- 
nexuu B papuamach 10%. 

M3 pucyHka BHO, YTO JIA BCeX OOpa3slloB KBaplla BIVIOTh Ao Aucdbepen- 
IHabHOH Jospr P= 2000 pan/cek Bbinouusetcs cooTHomenve B = BP, rye B — 
YACIbHbIH NOKA3aTeb APKOCTH JIOMMHCCIEHUMH, PaBHbIt Wa KBapuen NeNo 1, 
2 u 3 coorsercTBeHHO 0,45; 0,15 1 0,35 » c6-cek/em: pay. B TO BpeMA Kak JIA BCeX. 
OOpasllOB KBaplla APKOCTb JINOMMHECIEHILMH C yUeTOM MOTeMHeHUA ocTaeTCA 
MOCTOAHHOH BO BPeMeHH pH AaHHok AudbepenunaHoH Jose, ia nomuMerua- 
MeTaKpHJlaTa H NOJMCTHPOa OHA YMeHbIUAeTCA BO BPEMEHH C YBeJIMUCHHeM HH- 
TerpasIbHOH NOSbI, YTO, MO-BUAMMOMY, CBA3AHO C XHMMUCCKUMM M3MeHeHU AMM. 
B OpraHMyeCKHX MaTepHallax MO, WelicTBHeM U3/1yueHUA. 
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500 1000 + ~=—* 1800 pad/cek 


Po— 


. 


ee HSMCPCHHM MOTCMHEHHA, KOTOPbIe HeEOOXOLUMbI JIA onpeqeenua 
a Teas APKOCTH JIOMHHECHEHIMU, MpecTaBsIAIOT CaMOCTOATEJbHbII 
FHTEPEC. OaBHCHMOCTb NOTeMHeHHA OT BpeMeHH H OT AudbepeHtnanbHOt LO3bI 


ae CYUTb .O XapakTepe o6pas0BaHHa WeHTPOB OKPaCKH HW UX BbICBeUH- 


‘Puc. 2. 3aBucuMocTb ONTHUeCKOM MMOTHOCTH OT BpeMeHH U OT ANepexr- 

WuaibHOH Jos. Uudpbl y OTAebHBIX YUACTKOB KPHBHIX JalOT 3HaYeHHA 

AudpepentvantbHon Ao3pr B pa/cex. / — xsapi Ne 1; 2 — xpapy Ne 2; 

3 — xpapu Ne 3; 4 — monumetummetakpuaatT; 5 — MOuIMCTHpon; 6 — Le- 
pHeBoe cTeK0; 7 — lMpekc 


Msyyuenue 3aBucumocru ontTuyeckol nioTHocTH D oT BpeMeHH MPH pasvin4y- 
[bIX MudbepenwuabHbIX MO3axX MOKa3aJ0, uTO 3HayeHHe D ycTaHaBsiuBaetca 
a BpeMeHa NOpALKa JecATKOB MHHYT Ha PaBHOBCCHOM YPOBHE, BeJIMUHHa KOTO- 
OrO 3aBHCUT OT AudtepenunabHO MO3bI H MaJIO H3MeHAeTCA MO Mepe Hako- 
(CHUA HHTerpasbHOH NO3bI (cM. puc. 2). Joce npekpatileHua oO y4eHUA ONTHYe- 
Kaa MIOTHOCTh JOBOMbHO OBICTPO YMeHbUIAeTCA WO 3HAYeHHH, B OMPeeJICHHbIX 
ipedelax 3aBHCAMMX OT HHTerpalbHOl Mosbl. CyllecTBOBaHHe PaBHOBecHOrO 
OTEMHEHHA HM ObiCTpoe MmpocBereHHe CTeKa MOCIe MIpekpauleHHA OOyYeHHA 
asuOcTpupyetca puc. 3. 
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[lo-BuUMOMY, B OG/1y4aeMbIX MaTepuasax Mb BCTpeyvaemcw 0 KpaliveH Mepé 
c JBYMA MeXaHH3MaMM MOTeMHeEHHA. OHH OOYCJOBJeH o6pa30BaHueM ILCHTPOEI 
OKpacKH C MaJlO MOCTOAHHOH BPeMeHH HM CBA3AH C BEJIMYHHOU Tucpdbep eH UM aJI bHOR 
lO3bI; ETO MOXKHO HasBaTb «AudpepeHUnasbUbIM» sPekTOM NOTeMHeHHA. LleHTpbi 
TIOTCMHEHHA B 9TOM CJIY4ae BbICBCUHBAIOTCA 3a BPeMA NOPANKa BPCMCHM yCTay 
HOBJICHHA paBHOBecHoro ypoBHa moTemHeHuaA (10-40 muH.). ItoT aexT uacTp 
YCKOJIb3aeT OT IKCIEPHMCHTATOPOB, CCIM U3MePpeHHe NOTCMHEHHA MPOWSBOHTCH 
nocue mpekpauleHua oOyyenua. Bropory 
MeXaHH3M OOYCJIOBIeH OOpa3z0BaHHeM 3Ha- 
YHTeJIbHO Ooee YCTOHYHBbIX IeHTPoB, 
Ora yacTb NMOTeMHEHHA B OMpeeJIeHHbIX 
mpeletaxX MpoOnopivouabHa MHTerpab> 
HoH fo3e. Jia pa3HbIX MaTepHaJIOB JIM- 
HeHHBbIM yYaCTOK 3ABHCHMOCTH «HHTerpaJb— 
HOFO> MOTCMHeEHUA OT MHTerpaJbHO Osblh 
mpocTupaetca JO pa3JIHYHbIX sHayeHni 
0 20 40 60 @ mux MHTerpasbHOH O3bl, mocme vero HMeeT 

A mecto HacpeHHe. IIpu o6syueHHu cTeK 
rene Po wait boshnieconnats Jia HMeIoT MecTOo 06a acptpekTa nOTeMHeHMA,, 
HHH B peaktope. Llubpst y orgenbunx HO «<KudpPepeniasbHoe> MOTeMHEHHe CTa- 
yuacTKOB KpHBol — 3HaveHHaA hdde- HOBHTCHA WpakTHyeCKH 3aMECTHBIM IIPHi 
PeHUHaIbHOH NO3bl B pafi/ceK. YuacToK YyHTeHCHBHOCTAX  OGJIYYeHHA,  OOJbILMX} 
AB — npocpersenve Tocae mpekpauye- 5) pay/cex. 

HHA O6y4ueHHA 
AHasId3 KHHe€THKH MOTCMHeEHHA MOKa 
3al, 4YTO YBeNMYeHHe ONTHYeCKOH MJOT- 
HOCTH MIPOHCXOZUT B HE KOTOPHIX CyuYaAX MO IKCNOHEHWHAJIBHOMY 3aKOHY H 3a- 
_ 
D 
Pp 
mupekca, momwucTupona). B apyrux caysanx (kBapupbi NeNe 1 u 3) yBemmuenne 
ONTHYeCKOH MJIOTHOCTH MpOHCXOANT TaKHM OOpa30M, 4TO pu AaHHoH Audde- 
PeHUHaJIbHOH Jose HaOsmofaeTcA yckKopeHHe mpolecca HacbIIleHHA, NMpHyem 
Aa KBapila Ne 3 BpeMeHHOM XO, NOTEMHEHHA MOXKET ObITb OMMCaH TPeMA 9KCMO- 
HeHTaMH C MOCJI€MOBaTeJIbHO YMeCHbIUAIOWIMMHCA BpeMeHaMH YyCTaHOBJIeHHA, 
a y KBaplia Ne | HaOstofaeTCA MOHOTOHHOE YBeJIHYeHHE CKOPOCTH HaCbILLeHHS | 
MOTeEMHEHH A. 

Ham mpeyctapsiaerca, YTO Mex*KAYy HCCIeOBAaHHBIM B HacTosulel padoTe 
atdektom o6paTumoro «uddepentvaIbHOroy NOTeMHeHHA H OOHapy2KeHHbIMH 
B paOote M. A. Moxyscxoro, IO. C. Jla3ypxuna, M. B. @upeltcxoro u B. VU. Ko-. 
3HHa (*) OOpaTHMbIMH padWallHOHHO-MexXaHHueCKUMH 9dcbeKTAMH HMEeTCA H3BeECT- | 
Had OOWHOCTh. ITH spekTbl MphHafiexkaT K OOULEMY KJIaccy Malo HCceLO- 
BaHHbIX ABJICEHHM, HMCIOWIMX MeCTO B TBeEpAbIX TeaxX NOX OOYYeHHeM MH CBA3aH- 
HbIX C BOSHHKHOBCHHEM KOPOTKOXKHBYINLUX OOpas0BaHul pasMYHOrO posta (eH- 
TPOB OKPallIHBaHHA, CBOOOZHEIX paMKaJiOB H T. M.). 

OnvcaHHble B HaCTOAMeH CTaTbe H3MEPCHHA ABJIAIOTCA JIMIIb NePBbIMH 3 Ha- 
MeYeCHHOH CepHu OMbITOB. B yacTHOCTH, MOXHO MpeAMOOKUTb, YTO Kak Cyule- 
CTBOBaHHe «QudppepeHunabHOrOy HM «HHTerpaJibHoro» addekTOB MOTeMHeHHA, 
TaK HM CBoeoOpasHad KHHeETHKa MOTCMHCHHA HEKOTOPbIX COPTOB KBaplla MOryT 
ObITh HEMOCPeACTBEHHO CBASAHbI C HAJIMYMeM HECKOJbKUX BUAOB WeHTPOB OKpa- 
CKH, CMOCOOHBIX K B3aHMOJeHCTBHIO H K B3aHMHbIM MpeBpalleHHaM. BpiicHeHHio 
3TOFO BONPOCa JOJ2KHbI CMOCO6CTBOBaTb H3MEPeHHA CHEKTPOB MOFOWULeHHA CTe- 
KOJL BO BPeMA OO YUeHHA B PeakTOpe, NMOATOTABJIMBaeMble B HACTOAIee BPeMA.. 


Aponytkanue T—— 


== f(t) gu300paxaetca upsmol (oOpa3ub KBapula Ne 2 


BucHMocTb In 


Tloctynuso 
23 IX 1958 


IIMTHPOBAHHAS JIATEPATYPA 


5 } COopx. Peaktopoctpoenve u Teopu# peaKkTopos. H3q. AH CCCP,--1955, crp. = 918 
*M.A.Moxkyapcxkuid, 10.C. JIasypxun, M.B. Oupettcxuah, B. VU. Ko- 
34H, JLAH, 125, Ne 5 (1959). 
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PHSHKA 


K. C. BYJIb®COH 


TIPHMEHEHUE 3JIEKTPOHHOONTHYECKHX MPEOBPA3OBATEJIENM 
AJIf TOUHOFO H3SMEPEHHA CKOPOCTH PACIIPOCTPAHEHHMS CBETA 


(ITpedcmaeaexo axadevuxom M. A. Jleonmoeuuem 13 X 1958) 


Sapolickuit (7) CIMCad S3JleKTPpOHHOONTHUECKy!IO yCTaHOBKy Jia H3MepeHus 
AJIMTCJIbBHOCTH CBETCBbIX BCIbIMeK, COlafaloulylo TeopeTuyecKHM rpejesiom 
paspelatoujelt cnoco6xuoctn B 10 cex. IIpakruuecku c Heli Obina ACcTurHyta 
paspellaroulaa cioccOuccTh mopayKa 10°1% cex. YkasanHaa ycTraHOBKa MOxeT 
ObITh, KaK OyeT MOKasaHO HMXKe, UCMOMb3OBaHa JIA CCCOO TOUHOTO M3Mepe- 
HHA CKOPOCTH paciipocTpaHeHua cBerTa. 

IIpequiaraemaa cxemMa pacmoJioxKeHuA UpHOopoB u306paxKeHa ua puc. |. 
Mctounuk cBeta / mocbiiaeT CBeTOBbIe HMMYJIbCbl BOSMOXKHO MaJlOl JWIMTeWIb- 
HOCTH WH OOJIbLIOH KpYTH3Hbl cppoHta. 
B KayectBe TaKOrO UMCTOUHHKa MOKHO 
MCHOJIb3OBaTb ONMCaHHy!o B (') HCKpy B 
CoKaTOM ra3se MexK]y JBYMA MHHMATIOp- 
HbIMM 9vIeKTpodamu. J HTesbHOCTb CBe- 
yeHHA TaKOH MCKpbl MopsgzKad- 1072°cex., 
a TOUHOCTh (PuKcCaLMU da3sbl OT[ebHbIX 
CBeTOBbIX KOsIeOaHHH MOXKHO OLeHHTb 
mo CHHMKaM (') B 10714 — 10°? cex. 

CpeTosble JIY4H OT HCTOUHHKa cBe- 
Ta, IIpOxoa yepe3 Nosynpo3spauuple 3ep- Puc. 4 
Kala 2 U3, OTpaxkaloTcsA OT 3epKauia 4. 

PaccTosHve Mexy 3epKasamu 3 u 4 

ABIAeTCA Oa30H, Ha KOTOPOH ONpekeAeTCA CKOPCCTb pacNpPCCTpaHeHNA CBeTAa. 
Tlocne oTpaxkeHua oT 3epKal 3 u 4 CBeTOBBIe YUH HalipaBJAIOTCA 3epKaJICM 2 
Ha (poTOKaTOA 3/IeKTpOHHOONTHYecKOrO mpecbpasoBatesin 5, CHaO*KeHHOrO 
OTKJIOHAIOULMMH IiacTHHamMu 6 wu cCOsayatomlero OobUIMM KCadpulneHTOM 
ycuneHua. Ha oTKNOHAIONIMe MacTHHb! NpecOpascpaTeJa MofaeTcs HallpsxKe- 
HHe OT BbICOKOUACTCTHCYO reHepaTcpa Cc TOUHO 3ajaHHOH yacrotoH (A= 100 cm). 
TouHccrb onpeyesieHHA YaCTOTHI Zafarollero reHepaTopa MOxeT OpiTb COecrieyeHa 
He Hue 107°. 

IIpH TakoM pacnosioxwKeHHH oTpaxKatoulux 3epKal, wuHs 8 u JO uM qHa- 
dparmpl 9 Ha doToKaTo_ mpecOpasoBatetan Oyyr Naflatb Ba CBeTOBBIX 
UMIYJIbCa C HHTepBasIOM BPpeMeHH MeXKY HAMM, OMpeemAeMbIM AIMHOK Oasbl. 
IlpH paccrosnuu mexyy sepKanama 3 u 4 nopsaKa Bcero 150 mM uHTepBan 
BP€MCHH MeXKY CBETOBbIMM BCIIbIWKaMH OyyeT paBeH 10-6 cex. JlocKkoupKy 
paspellamlat cicccOHoctb mpec6pasopatenn 10°! — 107% ceK., TO MO2KHO 
OKUMaTb, UTO OTHCCHTeIbHAaA OlUMOKAa CIpeyeseHHA HHTepBaJia BpeMeHH OyJeT 
nopsyKka 10-*— 10 cek. u, cileqoBaTesIbHO, OyeT COOTBETCTBOBATb JIYYIUHM 
COBPeMeCHHbIM ONpenesIeHHAM CKOPCCTH pacipocTpaHeHua CBeTa WIM jaxke Tpe- 
BOCXOJHTb HX MPH 3HadHTesbHO MeHbIeli AMHe Oaspl. HeOombuad Anna Oasbi 
MO3BOJIACT [IPCH3BOAUTb H3MepeHHA B BaKyyMe H TEM CaMbIM HCKJIOUNTb OHH 
3 BadKHelWHX HCTOYUHHKOB OIUHOKH, a HMeCHHO HeTOUHCCTh B OlpeseseHHH 


1223 


4 


nokasaTeviA NpesoMeHHA BOsAyxa. Kpome Toro, MpH onpesesenun HeOosbu0 
‘Oa3bl MO2KeT ObITb COecneyeHa OoNee BbICOKAaA TOUHOCTb, TaK KaK BC3MO%KH 
IpHMeHeHHe MHTeptepoMeTpHyecKHX MeTCAOB. CuyleqyeT TaK»Ke OTMeTHTb, YTO, 
noqOupaa KospuuveHT OTparkeHuaA 3epKasla 3, MOXKHO TOACOpaTh MOUTH paB- 
HYIO WHTe€HCHBHOCTbh OOe€MX CBeTOBbIX BCIIbILICK H TEM CaMbIM IIOBbICHTb TOY- 


“HCCTb H3MepeHHA UHTePBaJia BPeCMeHH Me*KTy HUMH. 


Mockosckui TropojcKon Yocrynuso 
MeqaroruuecKH MHCTHTYT 10 X 1958 
uM. B. I]. TloremKuna 


UMTHPOBAHHAS JIATEPATYPA 


ATE, Ke So anouc kui Gol. Damm emiK OF milAEin LOO nNor4 5 Gold Soo)s 
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PH3HKA 
A. MU. TPAHOBCKHM 


O CBOHCTBAX K-ME30HA 


(ITpedcmasaexo axademuxom H. H. Bozoaoboeem 15 I 1959) 


B HacTosilee BpeMa cBolicTBa K-Me30Ha u3yualOTCA 9KCIepHMeHTambHO. 
B jjaHHol 3amMeTKe Mbl yKa3bIBaeM, UTO TakHe cBolictBa K-me3oHa, Kak Macca, 
CHHH H YeTHOCTb, MOryT ObITb yxKe celivac noyyeHbI us Teopun Teli3zen- 
Oepra (?). 

CorsiacHo (7) BO3bMeM JlarpaH>kHaH 


L= On Vid + LuV ux +P (Onyx) (xOnb) (1) 


(MaTpHIbI On COOTBETCTBYIOT OMHOMY U3 5 BapHaHTOB Teopuu f-pacmama). 
(is BONHOBOH cbyHKuHH K-me3ona 


(x, ¥) = O|T o(x)x(y)|®> (2) 


3 nepBoM mpHOsMxKeHHH MeToqa Tamma— JlaHkoBa, corjacHO MeTO_uKe 
PelizeHOepra (°), nosyuaem ypaBHeHue 


a(x, y) = — Edt (G (%, 1) OnS* (uy ¥) + S* (x, U) OnG (us, W)} Sp One (sw) 
(3) 


“ye G(x, uw) —dyukuua Tpuna ypasnenua Jlupaxa (6e3 maccpi); S”, Se 
‘BepTKH Mosel y HU ~ COOTBETCTBEHHO (’). 
Tlonaraa 
p(x, x) =e o (4) 


p—4-umnysbe K-mesoHa) MW Mepexoqa K UMIYJbCHOMy IpejcTaBJeHHIO, 
ioulyuaeM JIMHeHHOe amreOpawyeckoe ypaBHeHue Jia 9. B cucreme, rye 
.-Me30H IOKOHTCA, OHO MMeeT BU 

a 1,0, =O Yi 
Sia {tuOntul (Pye OmraP?D (p?) - 5 Pa (a) SpOnge (5) 


g3necb B, C, D—cdynkunu, BBeqeHHble B (*)). 

Tlockompky %yOn%u = AnOn HW YsOnta = &nOn (An M &x— UNC), TO 43 (5) 
piteKaeT, uTO BOJHOBad :yHkuua K-MesoHa JMHeEHHO CofepxKUT On H Onis. 
TO MO3BOJIAeT OMpeeMTb CMH H YeTHOCTb K-mesouHa. 

Macca K-me3onHa ompeyesaeTca M3 ypaBHeHHA 


l= —4[A,C (67) + snp PD (p")i, (6) 


Bulsiouleroca clescTBueM (5). PesybTaTbl pelieHHaA 9TOrO ypaBHeHHA HW THM 
OTBETCTBYIONIUX BOMHOBBIX (PYHKUMM NpUBOAATCA B TAG. 1. Tam 2Ke yKa3aHbl 
qaueHua KoHcTaHnT (4x/x/)?, HeoOxogumbie npH pacuetax. On Obl MoOsTyueHbl 


3axas 1506 4225 


HAMM IPH BEIMHCICHHM MaCCbI IpOTOHA (BHIUHCIEHHA ONYCKaloTcA BBUAY HX Fpo- 
MO3,KOCTH). 

B HeckaJIApHbIX BapHaHTaX HeJIMHEMHOTO YWIeHa BOSMOXKHBI [Ba THIa Pelle 
Hull, OTMYAIOWIUXCA 3HAKOM &p, a BCJIeMCTBHe STOTO HM MaCCOM, H XapakTepOM 
BOJIHOBOH (yHKIUHH. 

Bapuakt HeMHeMHOFO WieHa MOXKHO OHO3HAYHO OMpeAeHTb, ECM USBE- 
CTHBI CMH, YeTHOCTS H Macca K-mesona. Bawxxe Bcero K HawOomee BEPpOATHEIM 
sHauenuam S = 0, P=+ 1, M;,/M, = 0,526 croaT pe3yibTAaTbI, MOJIYYeCHHEIC 
Ip MCNOMb3OBAHHH CKaIAPHOFO BapMaHTa: pasmuuMe PaccuMTaHHOl U HaOwO- 
jlaemofi Macc ~ 3%. Cuemyer, OMHaKO, UMeTb B BAY, YTO ueTHOCTh K-mesoHa 
ollpelesena 9KCIepUMeHTAJIbHO MoKa HeocToBepHO (*). 

B mcesgsockaJIApHOM, BEKTOPHOM HM TeH3OPHOM BapWaHTax CYIIleCTBOBaHHe 
K-me30Ha HeBO3MOxKHO. STO OGycMOBeHO BLIGOPOM 3HaKa Mepef, HeJIMHeHHIM 
yieHoM. Ecuiu B3ATb JlarpaHxKuaH 


L’ = bn Vad + WaT X — 2 (GOn x) (On ), (7) 


to K-mesou 6yeT BO3MOXKEH JIMIUb B NCeEBLOCKaJIAPHOM H BEKTOPHOM BapHaHTax 
(cm. Ta6m. 1). 


Ta6auua 1 
B Ling \2 A 2 BowHoBaa Mp Mp/M 
apHaHT (3h) n n bynKuua M, oe ay 
S Bets 4 4 Ckasnap 0,543 — 
P 2,470 aot =A IIcepgockanap — 0,59 
V 4,146 —2 il Ckaasap = 0,69 
—2 —1 Bextop — 0, 24 
A 7,208 y 4 IIcepqopektTop 0,126 — 
2 —1 IIcepgockanap 0,343 _ 
0 1 IIcepqopekTop — -- 
T 11,209 0 —1 Bextop — — 


Maccbl KOMMOHeHT H30TOMMYeCKOrO Ay6neTa K* nu K° B paccMoTpeHHOM CJly- | 
yae copnaawrT. IIpHuuHa sToro B TOM, ¥TO O, He COMep2xKUT M30TOMMUeCKHX 
MaTpul. Ho pasnocru macc He OysleT H Torga, Kora On COepXKUT UX MHOXHUTE- | 


gem. TombKo korya : 
>> | 
On~™ Ct + Coto (8) 


(t) — CNMHHUHAA MAaTPHIla), MOXKHO NOJYYHTb pasHbie macchl Avia K* uw K°. 
Jjanbueviwee yYTOUHeHHe SKCNeCPHMEHTAaJIbHbIX JaHHbIX O maccax Kt u K° nos- 
BOJIMT aTb OTBET Ha BOMPOc 06 U3OTOMMYeCKOH CTpyKTYpe HeMHEHHOFO UWieHa. 

B 3akso0ueHHe BbIparkalo OularofqapHoctb npod. B. Tetizex6epry u RoKTopy 
I. Murrepy 3a cooOujeHHe 4HCIOBLIX JaHHbIX, OMYUICHHbIX B UX paGore (°). 


Tloctynuso 
8 I 1959 


UMTHPOBAHHAS JIATEPATYPA 


1 W. Heisenberg, Rev. Mod. Phys., 29, 269 (1957). 2% R. Ascoli, W. Hei- 
sen be rg, Zs. Naturforsch., 12a, 177 (1957). ® W. Heisenberg, F. Korte 
H. Mitter, Zs. Naturforsch., 10a, 425 (1955). 4P.T. Matthews, A.Salam, 
Phys. Rev., 110, 569 (1958); C. Goebel, Phys. Rev., 110, 572 (1958) 


Woxrnann Akagemun Hayk CCCP 
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®H3HKA 


tO. A. H3IOMOB 


SAMEUAHHE OTHCCHTEJIBHO SOPMAJIN3MA 
POJIBIITEMHA HW MPHMAKOBA 


(ITpedcmaeaeno axademuxom H. H. Boeoatwboeem 15 I 1959) 


1. Kak 3BecTHO, SHepreTHYecKH CHeKTp CNOHTaHHO ynopsaqoueHHoro 
MarHHTHOM OTHOWeHHH KpHCTaia BOM3H CCHOBHOTO ccCCcTOAHUA ynaeTCA 
[IMIpOKCHMHPOBaTb CII€KTpOM cyla0o HenyeambHoro 6Oo3e-rasa. C mMaTemaTuue- 
KOM CTOPOHbI 3Ta Mpollefypa SKBMBaeHTHA Nepexoy OT oMepaTopow cnuHa 
O03eBCKHM OlepaTopaM. Mb! monbiraeMca ycTaHOBUTb CBA3b MexK.Y HUME 
oOulemM Buye. 

YCOHO HCXOJMTH 3 CJeMYIOWMX MepeCTaHOBOUHbI¥Y COOTHOWeHHH JA 
MHHOBbIX OMepaTOpoB: 


[S7, SE] = 8ST; [Sis Se] = —SeSz; (Si, Sp] = 28;,S:, (1) 
ne S7 = Sj +iS/. B kpasuknaccuueckom MpHOmKeHHH, paccMaTpHBad 6osb- 


[Me CHHHbI (S>1) HW Masble OTKMOHeEHHA OT CCHOBHOTO COCTOAHUA (3a OCb 
BaHTOBaHuA BbIOHPaeTCA OCb Z), MerKO NOJYYATb, YTO 


Sa Sik 
Sj = S— we ; (2) 
Ecum o603HauuTb 
1 4 on 
pe Ho PRK 3) 


) MOKHO yOequTbCA, YTO ccoTHOWeHHA (1) Qua onepatopoB J; 6} npu6sm- 
eHHO sBJsioTcA OosesckumMu. Mpi mpeqnoso%xNM, ONnKpasch Ha MpHHUMN 
JOTBETCTBUA, TO OTKJIOHEHHe STHX OCMepaTOpoB OT GoseBCKHxX MOxeT ObITb 


MucaHO C MOMOMIbIO PYHKUMH OT yMCa YacTHY nj = b7'b;. Vicnomsya (2) 
(3), HamHulem 


St = (28)"f. (a) 65 Sp = (2s)*OF iM); SJ=s—Ze(r» (A) 
ie fs (n) u Zs (n) — HeonpeyeseHHble (byHKUHH, NpHyeM 
po(O) eZ, (0) 0 (5) 


te = 
B epipaxenuax (4) onepatops 0; H 5; sABJIAIOTCA TOHO 6oseBckuMH. Vs 
oOTHOMeHHH (1) MOxKHO NOJYYWT CBASb MERAY ITKMU (PyHKUMAMU 


Z.(nj +1)—Z.(n)=1; “SIR GY + m— Gy Nal = s—Z,(n)s (6) 
4* PAG 


Ecuu 0o603HauUTb 


F(n);= fe(n —1)n © 
uM MepeuTH K mpeAcraBlenato, rye nj MarodaisHo, To, OMycKkad MHJeKc j 


a 


A 
NoJy4uM cucTeMy *PyYHKUMOHAbHbIX ypaBHeHu quia fs(2) wu Z;(n) 


Fg (i V2 ZS(A\s 0s Rees Dae te Meer aa 


ee ae ee 
oOmlee perleHve KoTopol 


__n(n—1) 


Zhe ail F,(n)=b+-(1——)n 53 


Bauky onomnurenbHblx ycnosult (5) a=b=0. Torga u3 (7) HaxoquM 


F(a + 1) cir ay 

fein) = VP Ve. ) 

B ollepaTOpHOM Bue HMeemM 
“a “a “a n; 

Zs(nj)= nj fs (nj) = (1 —) (8 


3ru BblparxkeHua CoBMecTHO c (4) onpeyetsor cooTHouleHua Tompuiretua 
[Ipumakopa, ycrTaHoBJIeHHble WMH MocpeqcTBOM aHasiorH c opMyaMu Ji 
MOMEHTOB (1). 

2. Tlocrapum Tenlepb 3agauy, HeKOTOpsIM O6pa30M OOpaTHy!o TOM, KOTOpa 


pelliasacb B Ml. 1: HaliTH Takue OnepaToppl bg; b3;, KOTOpble olpeeJAoTe 
cooTHomeHuamu (4) u (8) mw AelicTByioT B MpocTpancTBe Tako Ke pa3gme 
HOCTH, 4UTO MH ONeparopbl cnMHa, T. e. pasMepHocTu 2s-+-1 (uHmeKkc s pu B 
Kak pa3 MH JOuDKeH yKa3blBaTb Ha 9TO). [lepecraHoBo4Hble COOTHOWeHHA MEX] 
39THMH OllepaTopaMH MbI 3amnHuieM B BHze 


bsjbs wes Dspbsj — 0; ( 
bsjbske — Deeds; = Six(1 + Bs (nj), 0 


rye B,;(n;) — HeusBectHad (byHKUMA ofepaTopa nj == bebe, mpHue! 
lim B,(nj) =0. Urost np aHHbIx ;MepecTaHOBOUHbIX COOTHOUIeCHHAX BbIIIOJ 
s— co 


HAIMCb CcooTHOueHHA (4) u (8), HeoOxoqumMo B; (nj) NOAYHHUTb yCJ10BUsi 
Bs (nj) bj =0; (ty — 2s) Bs (4) = 0. (1 


Mobi nlokaxKeM, 4TO eCJIM Ha OMepaTopnl by; u bs HaJIOKUTb YCJIOBUA 


2s-+-1 | 

bf = = be al 

u BbIOpaTb B; (n;) B Bue 
A 2s s r | 

Bs(nj) = aby 65, (I 


re ds— ¢c-aucn0, TO ypaBHeHua (10) yqosnerBopsioTca. B camom jlewie, yMH 
Kad paBelicrBa (9a) cnpaBa Ha by u Momarad fj =k, nonyaum, B ‘cuny (11 


b.btb,— bib? = b, | 
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F 


a 


(mpi onycTusu ungexe j). C nomcusio storo BbiIpaywKeHHA JlerKO YCTaHOBUTb 
peKyppeHTHCe cooTHoLleHHe 


4 bee EB Ob tbr See a Ot. Oe. (13) 
M3 “oTOporo c yyetom (11) caenyer 
BO; (Us be— 1) (bs 0, 2): «(bt OSes) AO: (14) 
B ss Teopemb! Kanu —Tamuaptona (*) cc6cTBennbie 3HaveHna onepa- 
‘Topa n= b¢b,; meme wena: OP, FBRaDs: 


HerpynHo WOKa3aTb, TO onleparop 


9s a 2s—1 
P.= a5) — bs oF = = [] G6: — 12) (15) 


n=0 
oOsafaeT MpoeKUMOHHbIMH cBOlicTBamu, mpusem SpP,;=1. Bepa wnyp or 
-papenctBa (9a) mpH j=k, nonyaum Ha ccHopaHun (12) un (15), uT0 a, = 
= — (2s+ 1)/(2s)! 


Vitax, MbI NWOKa3aJIH, UTO TIpH MepeCTaHOBOYHbIX COCOTHOIMeHHAX 


bby — bb, = 1 — =P oe ot (16) 


Bbipawkenna (10) yqoBneTBopsiotca, a CJIeQOBaTebHO, MMeEIOT MeCTO COOTHO- 
-qmenua (4) u (8). Jlerko ncKa3aTb, STO MaTpHLbi 


a 
0 4 yer Ny vif 
: V2 vi 
? ce Va. 

{bs} = Te - , (ofp = iehaa’ (17) 

. Vis ees 

0 V25—-0 

YAOBJETBOPAIOT BC€M CCOTHCIVUJEHYHAM JaHHCTO NYHKTa: OHH jlaroT juHeHHce 


“mipeycrapenve onepatopow b, u bf. Mpeactapnenve nomucti copcKynHuccTH 
ONepaTopoB Jin BCeX j CTpOHTCA Kak NpAMce npovspezenue (2s 4+ 1)-paAQHbIX 


e@JMHHIL Ha MaTpuup {b;} vu {b2}: 


Doe} Kd he X IDO be Xr weg (18) 
i 
V3 pBbipaxenna (17) acHo, uTO BEeJeCHHbIe HaMH CHepaTcpbl bs u 6; spastor- 
CH MpoekiHaMH Oo3eBcKHX OlepaTCpOB Ha MPCCTpaHCTBO JeKCTBUTeEbHbIX 
CNHHOBBIX OTKJIOHEHHH. 


3. Baas cOpasb1 Mypbe onepatopos bs; u by 
1 iprae 4 
ba= pe Ue Os Oh = Tar Deovos, 
i j 


HalijjeM nepecTaHOBOUHble CCOTHOWeCHHA JIA HUX: 
65,037 — Osn7bs, = 0; (19) 


2s—1 


2 ab al 
babh: —hrba = 3(K— 28) — w de v—2)/ I (b¢:b,;— n). (19a) 


Mbt BYAMM, TO NccJeqHHH WieH He aieti JuIUb Tora, Kora OH 
jleicTByeT Ha @yHKUMIO CCCTOAHMA C Nj = 2s. Otctoqa BUAHO, YTO CCOTHO- 
menne (19a) aya cnaObix Bc3s6yxeHHH OyyeT Oc3eECKHM; NpHOsH2KeHHe 
6yleT TeM yume, veM Oonbue Ss. ; 

122 


IIpumMeyanue. W3 oOmjed rtreopun yHkKuMH OT MaTpHI, culemyerT, 41 
fs(n), ollpewenenuaa Ha oneparopax n = 66s, w306paxkaerca oMHOMOM 


fis(M) = Cyt cn +... + Coon”, (20 
4TO BilepBble Obluio oTMeueHO Ky6o (°). 


YpauibcKHH YrocyapcTBeHHEIli yHMBepcuTeT Iloctynuio 
um. A. M. Doppkora 8 I 1959 


HWUTHPOBAHHASA JIATEPATYPA 


1T. Holstein, H. Primakoff, Phys. Rev., 58, 1098 (1940). 2. P.Taar 
Maxep, Teopua matpuau, 1953. %R. Kubo, Phys. Rev., 87, 568 (1952). 
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Yornagan Akawemunu wayr CCCP 
1959. Tom 125, Ni 6 


PH3HKA 


J. M. JISAMUEB 


K BOIIPOCY O TIPHHIMME BSAMMHOCTH B AKYCTHKE 
(ITpedcmasneno akxademuxom H. H. AxOpeesoim 201 1959) 


Kak ussectuo, Tenpmroupy (+) BnepBple yKa3asl Ha CyleCTBOBaHHe CooT- 
HOINCHHA B3AMMHOCTH B aKYCTHKe, a HECKOJIbKO mo3qHee Pave (7, 3) o606mma 
3TO COOTHOIMeCHMe HM YCTaHOBHJ HEKOTOPHIAN OOM NpHHWMM B3aHMHOCTH, CBA- 
SHIBAIOWIMH Pa3sJIMYHbIe THMbI BHEWHUX BO3JeHCTBHM Ha JIMHeMHYyIO JMHamuue- 
ckKy10 cucTemy c adpektTamu STHX BosLelicTBuH. [I]pHHuANM B3aMMHOCTH Obl Cccpop- 
MyJIMpoBaH PoJleeM MaTeMaTHUeCKH JIA JIMHeHHbIX CHCTeEM C KOHCUHbIM YHCJIOM 
cTeneHeH cBo6ospl (? *). Bpwio TakxKe MOKa3aHO, 4TO WIA akycTuyecKoOl cpelEl 
C MMCIOUMMHCA B Heli HENOABYXKHbIMH PpaHvlaMu JTOT MPHHUN cileLyer u3 cop- 
Myibt [puua Qa onepatopa Jlanmaca. Uro Kacaerca akycTuyecKoH cpedl, 
B KOTOPOH HaxOJATCA yipyrue MWlacTHHKH, O6OOUKH HM MeMOpaHbl H T. I., 
TO B (°) NpHBeJeHbI JIMIUIb OOLIMe yKa3aHHA Ha CMpaBeAIMBOCTb COOTHOMIeHHA 
B3aHMHOCTH H B 3TOM Calyyae. HacKoJIbKO HaM HM3BeCTHO, OTCYTCTBYeT MaTeMa- 
THYeCcKad POPMYJIMpOBKa MPHHUNNa B3aMMHOCTH, OMNMCbIBAaIOMad CBA3b Me?K]y 
OObeMHEIMH HCTOUHHKaMH B aKYCTHYeCKOH Cpese, HEKOTOPbIMH BHeELIHHMH CH- 
WaMu, WeHCTBYIOWIUMH Ha OOOOUKH, MeMOpaHbl HT. J., H NOMAMH M3/ly4eHHA, 
CO3aBaeMbIMH 2THMH HCTOUHVKAaMH HM TeaMH. Takoe COOTHOMIeCHHe MOXET ObITb 
MOLy4eHo. 

IlycTb HMeeTCA NPOH3BOJIbHbIN OGbem 2, 3aNOJIHeHHbIA JOOOH KOMOMHalMeH 
aK YCTHYeCKUX Cpek HW ympyrux oGomoueK (cTepxHeH, MeMOpaH H T. I1.), 3aMKHY- 
THIX HIM OFPaHHYeHHbIX HW 3aKPEIVJICHHbIX B HEMOABHXKHbIe 9Kpaubl. I lopepxuocrTh 
o6ono0uKH o6o3sHauuM S,;; KOHTYp 3aKpenmeHua T;. Paccmotpum mone p) (r), 
203aBaemMoe HEKOTOPOH HeMpepbIBHO pacnpexemeHHOH no Q cucTemol OObeMHEIX 
TapmMouuyeckux ucrouHuKoB Q) (r). Torga p” (r) ABJaeTCA pelleHHeM ypaB- 
Henna * 


Ap (r+? p™ (r)j= — QO (r) (1) 
W YMOBseTBOpseT KpaeBLIM yCuIOBMAM 
| im aN Ome Os (2) 

roo 
4 ap 

| i mei 1 (3) 
: 
: Lo (0) = F (0) — p (0) [g3 (4) 
T ij (WM) = g Le Ry(w) = — lee le? iia ead = Bees (5) 
q , Ll 


Z 


* Kak wapecTHO, ypaBHeHne (1) cipaBequpo 11a HeEOMHOPOAHOKM cpeAbI, KOra CKOPOCTb 
uByKa B cpeje aABlAeTCA (pyHKuMeil KOOPAMHAT, a MAOTHOCTb Cpefbl MOCTOAHHA. He mpescTas - 
(eT, OHAKO, IIPHHUHMHaIbHbIX TpyAHOCTeH paccMOTPeTb Gonee OOM cmyuali HeOMHOpOA HOH 
PeAb! C MOTHOCTbIO H CKOPOCTHIO, 3aBHCALMMH OT KOOPAHHAT, CCIM HCXOANTb HS y paBHeHuA 


% . 5 
via TakOM cpeybl, HampHMep, B PopMe, AaHHOH B (°). 
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[Iyctb 3afaHa [pyraa cucTeMa paclpejlevieHHbIX HelpepbIBHO MCTOUHHKO 
Q (r). Co3mapaemoe sTuMM MCTOUHMKamy ose p®)(r) nMoxquMHAeTcA ypaBHe 
HHIO 

pte) rhe eT Vices ea (1" 


| 
| 


HM kKpaeBbiIM ycJioBHaAM (2)—(5), rye BepxHuH 3HayoK “), Kak HM B ypaBHe4 
Hun (1’), 3aMeHeH Ha sHayoK @). B Bpipaxkenuax (3) — (5) fn — BHI 
K S; HOPMaJIb; W;— HOPMaJIbHbIe TlepeMelleHHA NOBepxHocTH COomouKH; FF; 
CTOPOHHHe MeXaHMUeCKHe CHJIbI, JeHCTByIOWIMe Ha OOoOIOUKy B nanpaBsieHagy 
HOpMaM; ij, [ij — CTOPOHHHE CHJIbl, MOMeHTbI CMeleHHA MT. 1., WeHCTBy10- 
mue Ha O6oO0UKY BOs ee KoHTypa I’; (Ha Kpalo OG6o0UKH); L 40; — caMo- 
CONpsxKeHHBIH uddepeHuMabHbIh ONepaTop*, Avid KoTOporo cupaBexmuBa dop- 


mysia ‘puna 


Rij (@) Ti (@) — Ti (W@) Rij (@™)) al, 
(6 


| (oLw® — wv? Let] ds = § 
ew ry 


Sj 


iMez 


[ 
j=1 


| 
] 


re Rij (w;) u Tyj(@;) — Take HeKOTOpble AuddepeHivaJbHble OMepaTopel. 

YMHOXKUM ypaBHeHve (1) Ha p®)(r), a ypaBHenue (1’) Ha — p™(r), cao- 
2%KHUM HX, MpOWHTerpHpyeM oG6e yacTH MosyueHHOTO paBeHCTBa TO oObemy 0; 
MOJb3ysicb dopmyoh puna, KpaepbiMu ycuoBuamu (2)— (5) u dopmyson (6) 
OKOHUATEJIbBHO NOJIYYHM 


k ap ir) m 
\Q@ (7) pw(r)do+ 3) PO po @ds+¥ 


Q t=1 “1 i— 


ry 


a > \ S PT ii (20) dl = \ qu (r) p® (r) du + 


i=1 V7 jai Q i=1 


N | 
Ssra(te apa, 
ffeil 


m 


+51) SRC) epa + 5) 


t=1 “i j=1 t=1°i 


Bpipaxkenve (7) MOKHO pPacCMaTpHBaTb KaK MaTeMaTHYeCKyIO (bopMy 1MpoBky] 

aKkYCTHYeCKOrO IIpHHUMMa B3aHMHOCTH. | 
Pas6epeM HekOTOpble UacTHble cu1yuan. 
Tlyctb 


Fi) = FO) = gh) = gi) =f) = f@ = 0, bach, Si nos re. k; ate 2a N. 


Torga 43 BbIparkeHua (7) cmeqyer XOpOulo U3BeCTHOe COOTHOMICHHE 


| 00 (r) pe (r) do =| Qe (er) po (r) de. (8) 


Q Q 


O6bIYHO STO COOTHOMIEHHE B3AMMHOCTH NomyyaioT, Mpeqnomaras, uro ncrou-! 
HUKH HM UX NOMA CyWMeCTBYIOT B CBOOOZHOM MpocTpaHcTBe wm mpocrpancTBe} 
C HeNOABHKHBIMH TpaHhllaMH. 3aMeTHM, B YaCTHOCTH, YTO BbIparkenne (8) MOXKHO| 
PacCMaTPHBaTb KaK HEKOTOPOe MHTerpa/bHOe COOTHOMEHHE, CBASHIBaIOUee pe-| 
MICHA MBYX KPaeBbIX CaMOCONPAXKEHHBIX 3aqay NupakWwu 3ByKa Ha yNpyrax| 
odooukax (MemMOpaHax, crepxKHAXx uM T. M.). 


* YcuoBua, Korga onepatop L,w; B Cnyyae TOHKHX ynpyrux O6onoUeK sABAAeTCA caMo- 


CONPAXKEHHBIM, COBMaawrT no CyilecTBY C YCJIOBHAMH MPHMCHHMOCTH TeOpeMbl Bertn kK 060-| 
J0UKaM, | 
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IIpeqnosoxuM, 4TO 


Be (r) = FP (r) = of = of = fP = fP=0, i= 1,9,..., 8: j = 1,2,..., Ne 


mee a) Oar 
Vimeem 


; \ Q(t) p (r)do =| FO FO (ry as ” 


Q S 


CoorHomlenve (9) cBA3bIBaeT PeleHHA KpaeBbIX 3afay Judpaktwu u usiyueHns 
| 3ByKa. 
OTMeTHM HeKOTOPbIe BOSMOXKHOCTH MPUMeHEHHA MPHHWUMMa B3aMMHOCTH B (pop- 
_ M€ MOJLYYeCHHBIX BbIMIe HHTeErpaJIbHbIX COOTHOMeHH. Ilycrh, Hampumep, Tpebyer- 
CH PpellHTb 3ayayy O paccedHHM 3ByKa yipyrow oOom0"KOH, Korda majaromlee- 
movie CO3MaHO CHCTeEMOM pacnpeseeHHbIX B MpOCTpaHCTBe HCTOUHHKOB. Torsa, 
- eculH yxke pelleHa 3ajagua O Tose TOUeYHOTO HCTOUHHKAa B MPHCyTCTBUM OGo- 
JIOUKH, HCKOMOe PpellleHHe, Kak CJleLyeT H3 COOTHOMeHHA (8), CBOAUTCH Henocper- 


' CTBCHHO K KBaf[paTypamM. B camom Jlesle, ecu HeOOXOJMMO ONpeeIuTh nome 
W3/1y4YeHHA B HEKOTOPOH ToUKe Ty MpocTpaHcTBa ©, To, mMoMemlaa B 3TY TOUKY 
BCHOMOraTe/IbHbIM TOUeYHbI UcTOYHUK QU)d (r — r,), nome KoToporo p\)(r) Ham 
W3BeCTHO, MOyuHM 


p (r) Q@ (r) do. (10). 


Se 
ww 
nar 
— 
a 
— 
! 
|- 
De 


J{onycTHM, 4TO HCTOUHHKH pacripeseeHbl CTaTHCTHYeCKH M H3BeCTHA IIpO- 
CTpaHCTBeHHad (byHKUMA KOppeAWHH 


QP (0) QF” (0) = Kap (t’ 8"). 


Jia onpeseseHua CHeKTPaJIbHOH HHTCHCHBHOCTH CTATHCTHYeCKOLO NOA pac- 
C€AHHA YMHOXKMM BbIpaxkenne (10) Ha compsxXeHHOe H YCPeHHM MO aHCaMOJIIO. 
Vimeem 
4 , * ” foe tty) 7 uw 
La = rari \ py (t ype (t”) oKag (t',— 1") do’ dv". 
SEOs Ss DLO 


Takum Ke CMOcoOoM, Kak H BBIIlIe, MOXKeT ObITh HalieHO pelleHue 3aqaqH Oo 
MpOXOKJCHHH 3BYKOBOrO MOA Yepes OOOOUKY, eCIH STO MONe OOycCOBeHO 
CHCTeEMOH PeryJIAPHbIX HIM CTATHCTHYCCKM PacCIpeeeHHbIX MCTOUHHKOB. 

IIpeqnonoxKuM, 4TO HeOOXOAMMO OMNpeseHTb Nowe H3yYeHHA OOO/IOUKH, 
KOJICOJIIOLCHCA MO WelcTBHeM pacmpeeeHHbIX M0 ee NOBepxHocTH cul FC) (r). 
Kak M paHblle, eCIM H3BECTHO PelIeHHe COOTBETCTBYIOWeH JupakUHOHHOH 3a- 
aun, u3 (9) umeem 


op) 
p® (r;) = ar ae F\(r) ds, (11) 
o Ss 


a B cJlyyae CTaTHCTHYeCKH pacmpeeseHHbIX” CHI 


{ \ \ Op) Op (ye 


Ii pe ee a ee 
ce =| Qy) [2 Ss on on ~ 


oKag(r’ —r”) ds’ ds”. 


Bnech oKag (t’ — r”)— byHKUMA, KOppeAlMM CTOPOHHUX MeXaHHYeCKUX CHI™*. 


* Bompochl paccetHuA H USMYYCHHA CTATHCTHUCCKUX SBYKOBbIX noel TOHKHMH ynpyruMu 
o6o0uKaMu HM WwacTHHKamu oOcyxKarHcb B (°), MpHueM Obl HCNOMPSOBAH U3IOXCHHEIM 32eCb 
“METO/L PeCWICHNA COOTBETCTBYIONIUX 3afay AuppakWHA HM USMyVeHHA. Bauskuli mo wee MetTor 
PelleHHA SeKTPOAMHAMMYECKUX 3aad W3YUeHHA C MCHONbSOBAHHeEM MpHHUMMa BSaMHOCTH 
6b upeznoxen M. JI. Jiesuntim (*) B CTaTHCTHYeCKOH TeOpHH TeMIOBOrO H31yHeHHs. 
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Auaslora4HbiM o6pa30M, cooTHomleHve (7) MOxKeT ObITb HMCNO/b3OBaHO A 
pelleHHA 3aauH u31y4eHHA, KOra OGoNOUKAa CoBepliaeT KOMeOaHHA NOX Mek 
‘CTBH€M CHJI, MOMCHTOB, CMelLeHHH UT. JO. Qi, fij, 3AMaHHbIX Ha ee rpaHule, 
a TakxKe WH B Apyrux cilyuasx. 

3aMeTHM, UTO MHTerpadbHoe CooTHOUIeHHe (7) cCipaBeqHBO, Kora B aKYCTH- 
yecKoH cpele HaxOMATCA yupyrue Tela Boole, a He TOJIbKO OOOJIOUKH WH MeM- 
‘6paHbl. OTO culeyer, B YaCTHOCTH, H3 TOTO, YTO ONepaTOp TeOpHH ylpyrocTn, 
KaK H3BeCTHO, ABJIAeCTCA CAMOCONPAXKeHHbIM ONepaTopom. MemOpauHbl, O6o/1I0UKH 
WT. 1. MOryT ObITb HEOJHOPOAHbIMU. BarKHO, YTOObI BHINOJIHAJIOCb YCJIOBHe Ca-) 
MOCOMPS2KEHHOCTH ONepaTopa, OMMCbIBalollerO HX ypaBHeHHA JBM KeHHA. 

Vmerotcs calyuau, Kora pacCMaTpHBaeMOe HHTEFpabHOe COOTHOLICHHE OKa-} 
3bIBaeTCA HeCIpaBeIHBbIM. OHO MOXKeT ObITb 3AMCHEHO JPYTHM aHaJIOrHYHbIM 
m0 (OpMe COOTHOWIeHHeM, OHaKO B PaMKaX HACTOAL[eH 3aMeTKH MbI He OyJeM 
OCTaHaBJIMBaTbCA Ha 9THX BOMpocax. 


AkycTHuecKHii HHCTHTyT Tlocrynusio 
AxkajylemMuu Hayk CCCP 18 I 1959 


UWMTHPOBAHHAS JIMATEPATYPA 


1H. Helmholtz, Crelle J., 57, 1 (1860); 100, 137, 213 (1886); Vorlesungen tiber 
die mathematischen Prinzipien der Akustik, §§ 28, 54, 1898. *J. W. Strutt (Ray-. 
leigh), Proc. Lond. Math. Soc., 4, 357 (1873); Proc. Roy. Soc., 25, 118 (1876). % Peneu, 
Teopua 3pyka, 1,M.—JI., 1955, crp. 174—180; 2, M.—JI., 1955,crp. 145-149.  * B.B. Dyp- 
Myes, Teopempt s3saumuoctu, M.— JJ., 1948. °° JI. . Jlaugay, E.M. Jingumuy, - 
Mexanuka cnmouHbIx cpef, M., 1953, crp. 355. § JI. M. JIamumes, IV Bceconsu. 
akycTuyu. Kond., Pep. goxa., 434. AH CCCP, M., 1958. 7M. JI. JlIepun, JAH, 102, 
Ne 1, 53 (1955). 
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Wornaann Akanemunu Hayk CCCP 
1959. Tom 125, Ne 6 


PH3SHUKA 
B. Tl. WBETKOB 


MCCJIEMOBAHHE 3ABHCMMOCTH KOI®®HIMEHTA CTPYKTYPHOM 
AMSSY3SMN OT TEMMEPATYPbI 


(ITpedcmasaeno axademuxom H. H. Boeoawboeum 151 1959 ) 


Pasputaa B paOore (') Teopuad OwxKHero NOpAAKa B MpocTBx %KMAKOcTAX 
yrounsiach A. E. Tnay6epmanom (?). Hafigennas um dyHkuua paquanbHoro 
pacipefqeleHua uMeeT BU 


G Y= Sete ee ee yess. Ure ten / 
”) ea exp | aan (1) 
rye ns —UHCNO aTOMOB, HaXOJAIMXCA Ha pacCTOAHHH fs OT aTOMa, 
BblOpanHoro 3a WexTpabubi; D —xosdibumuuert crpyKTypHoli gucddy- 
-3HH; 4wepes a o6o3HaueHo 2 kT/ 
{k —nocroanuaa Bonpumana, T — 
aOcoyloTHad Temmepatypa, f —dak- 
TOp KBa3HyMpyrou CBxA3H). 
@Myukuua G(r) ABHO 3aBHCHT OT 
TeMMepaTypbl H, Kpome Toro, Temme- 
patTypa BxogfuT B dopmysry (1) uepes 
KoIpPulneHT CTPyKTypHOH uddy- 
3uu D. S3apucumoctb D or Temmepa- 
TYPbI AIA O0Ba Obla ava pauee (3), 
OHako uccsleqoBaHue (3) He NomHO. 
B wauHon padote uccuielqyerca 3aBH- 
cumoctTb D oT TemnepaTypbl WA BUC- 
MyTa HM JeaeTCA NOMbITKa aHaJlHTH- 
yeckoro mpefctapnenun D = D(T). 
C 9TOli WebIO Ha OCHOBAHHH MOJLyueH- 
HbIX PeHTreHorpaduyeckHX JaHHbIx 
/CTPOWJIMCb KPHBbIe aTOMHOTO pac- 
“lipeqeieHuA m0 MeTOAMKe, ONMCaH- 
Hol B paOote (°). [lomyuenuple Aa 
-BUCMyTa KPHBbI€ CPpaBHHBaJIHCb C 
KPHBbIMH, MOCTPOeHHbIMH 10 dop- 
)mysie (1) a pa3IHUHbIX HCXOJHbIX 
| pellleroK MH BbIOHpaacb Ta peulerKa, 
«Pa3MbIBaHHemM» KOTOpOH HaHOoulee 
yWauHO MOXKHO OMHCaTb CTpyKTypy 
/2KMKOrO BuCMyTa. Tako pelierKou 


OKa3alaCb YeKcaroHalbHaa moT- Puc. 1. Kpuspie atomnoro pacipeyeneHnHa qa 
Bpucmyta: A — Nosy4enHble H3 onbita; 5 — Teo- 


ee oS OPanHa As peTuueckHe, nomyyeHHbIe mp nog_6ope onTH- 
Onpegesienve BeMYHHbI KOSPPH- — yanpunix Benuunn D; B— yaa OAHOpoLHOrO 
WHeHTa CTPYKTYPHOH mudpy3uH pacnpexenenua mpu rvemnepatypax: /—279, 


| MpOBoOsuOCcb o_Gopom ero Benwun- 2— 304°, 3—349°, 4—397". Hynenaa TouKa 
| _ Kako KpuBoit CABMHYTa OTHOCHTeIbHO Mpe- 
‘abl B ypaBHeHuu (1) c nocmexyto ebhmie aa L0seauanit 


/U\MM CpaBHeHHeM TeopeTHueCKOH HU 

}OKCIEPHMeHTAIbHOH KPHBbIX JIA aHHO TemnepaTypbl. B cBasH Cc TeM, YTO 
cbopmy.ia (1) mpumMeHuma, Boobie roBops, B OOaCTH TeMMepaTyp, He CJIMUIKOM 
ONM3KHX K TeMMepatType MlaBseHHa, HeOOXOMHMO MpoHsBecTH «MpHBeAeHHe» 
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TeOPpeTHUCCKUX KPHBbIX cweLyroulMM OOpasom. Ilomaraa Wis TOUKM KPHCTaJ—| 
ju3auuu D = 0, B dopmyse (1) Benwumny f onpemensem Tak, 4TOOBI TEO-| 
permuecKad KpMBast pacnpeteieHHaA HavsyuWMM oOpasoM coBmafala C€ 
9KCI€PHMeHTaJIbHOM KPHBOH, HaleHHOH Mia TemnepaTyDpbl, HanOosee OJIN3- 
Koi K TouKe mMiaBneHus. «I IpuBpeqeHHoe» 
3HaueHHe f JWIA BUCMYTa OKa3aJIOCb PaBHBbIM 
7400 r/cex?. SHaa BemuunHy /, B ypaBHeHHu 


i 
( 
' 
(1) MoxHO nogo6patTs onrumadpHbie Bermuu- = 7 ; | 
o 1 | 
Hpi D jwia KaxkOW TemilepaTypbi, Maroulve ! 
xopolliMe coBnaeHHA TeOpeTHYeCKHX KPH- 25 | 
BbIX G(r) C 9KCMePHMeHTAaJIbHbIMH. ‘ ! | 
2UY ; I ’ | 
& Sn Q = | | 
@ es ee at | 
8 Bi \ | 
‘ | 
6 \ 1 
br) 
Y SS segel | 
i) ' 
Ze | 
J peed fo | 
200 250 300-350 400% 200 250 = 300 950 NC 
Puc. 2. TemnepatypHaa 3aBycHMOCTb Puc. 3. TemnepatypHait 3aBycH- 
KosppuuMenta CTpyKTypHoH muddysnu MOCTb C,, Ait BHCMYTa HM OJIOBa 
ANA BHUCMyTa H OJIOBa 


Ha puc. | u306paxKenbl HEKOTOPbIe KPHBbIe aTOMHOTO pacipeseieHHA [Ia 
BucmyTa. Puc. 2 w306paxaer HalJeHHy!O TaKHM OOpa30M TeMMepaTYPHY!O 3a- | 
BHCHMOCTb KoadpulweHTa CTPyKTypHOH uddy3snn via BHCMyTa H OJIOBA, 
NOJIY4eHHY!IO Hamu paHee (*). Sta 3aBHCHMOCTb XOPOMIO OMHCHIBAeTCA BbIParKe~ 
HHeM 


(= Dae CSD iE Rr — | (2). 


rie Dmax HM€€T CMBICJI HEKOTOPOrO MaKCHMaJIbHOrG Koadduuuenta CTpyKTyp* 
HOH fuddy3suH mpuH BbIcCOoKOH Temmepatype; Q —s3HEprMA «pa3spHIxXeHHA» 
*KUAKOCTH; Ty, — a6coioTHad TemMmepaTypa mlaBJieHHA JaHHOTO MeTaJiJa- 
Koxctautp! Dmax H QB MaHHOH paGoTe onpewensmuch aHamHTHYECKUM HU rpadu- 
4yeCKHM MeTOJaMH, 3HavYeHHA HX anh B Tabs. |. 


Weeu@ ain ay al 


ee na, °C Dmax Q, — A, 9pr Groh 
Sn | 505 0,014 36,0 | 49,25-10-12 | 4,30 
Bi 044 0,010 12,6 5,72-10-32 | 4,70 


Pemenue Bompoca 0 3aBucumocTtu D oT TemmepaTypbl MO3BOIAeT ONNCATE 
XOJ| TEMJIO€CMKOCTH B 2KH]KOCTAX BbIIMe TOUKH WiaBleHua. Tak, B paOote (*) ZaHo 
BbIPaKeCHHE JIA TEMJIOEMKOCTH MPH MOCTOAHHOM OObeme B BHI 


14 ~ 2k dD\ 
Go NAY Nex (yrs GO) (F + 4155] x 


x exp [y> (a + 4 Dr;)] exp[— 4 (rs — Olas exp| |] : (3) 


SHad Cy, MOXKHO NOMYYNTh 3HaueHHe Cp, KOTOPOe, B CBOIO OYePeb, MOXKET ObITb 
erko onpeweeHo Ha onbite. Ecau nalienHHaa HaMv 3aBucuMocTD D or Temne- 
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patypbl B cope (2) BepHa, TO NpH cooTBeTCTBy1OWleM NosGope BenuuuH A u a 
B Bblpakenuu (3) TeopermyecKad M 9KCMePHMeHTasbHaA KPUBbIe Cy = C,(T) 
_AOWKHI COBMaLaTh. OueBuAHO, 3HAYCHHA KOHCTAHT, MPH KOTOPbIX MOMyyeHO 
9TO COBNaeHue, OyZyT coorsercrBoBaTh: A — 9HeprHH AuccoluMalun TByX- 
AaTOMHOM <«MOJICKYJIbI> MeTaJJIa HM @— PpaBHOBeCHOMy pacCTOAHHIO MexKLy 
IkeHTPpaMH ATOMOB 3TOM KMOJICKYJIbIY. 
Ha puc. 3 KpHBbIMH H300paxKeHa MOJyYeHHad TeopeTHyeCKH 3aBHCHMOCTb 
Cp oT T AA ONOBA HM BUCMYTAa; TOUKHM COOTBETCTBYIOT 2KCMEPHMEHTAIbHIM JaH- 
HbIM, MOJIYYeHHbIM HAMM MeTOJOM HarpeBaHua — oxJlaxKAenua. Ja mocrpoe- 
HHA TeOperH4eCKHX KPHBbIX TeMJIOeMKOCTH YyOOHO OpblIO BbIOpaTb MactITad 
¥ = 1/A, Tak kak BCe pacueTbl paHee BeIMCb B aHrcrpeMax. 3HayueHua Momy- 
YeHHbIX KOHCTAHT JaHbl B TAO. 1. CpaBHeHue BelMuuH A c 3HaUeHHAMH JHEPruHn 
AMCCOMUMAIHH Ta30BbIX MOJICKYJI MOKa3bIBaeT, UTO OHH OHM3KH Apyr K Apyry. 
BeIM4HHbI Q JIMUIb HEMHOTO MpeBOCXOAAT M@XKAaTOMHbIe PacCTOAHHA B TBEPJIbIX 
OJIOBe H BHCMYTEe, 4TO UH CueyeT O*KUAaTh, HMCA B BUY, UTO 3HAYeHHA @ JOJKHBI 
COOTBETCTBOBATb PaCCTOAHHAM Me@2KAY WeHTpaMH aTOMOB B MapooOpa3HoM co- 
CTOAHHH. CopitafleHue TeopeTH4eCKUX H ZKCMEPHMeHTAJIbHbIX KPMBbIX 3aBHCH- 
MOCTH TeIJIOCMKOCTH OT TeMMepaTYyPbI NO3BO/ACT CUMTATb, YTO HalieHHan HaMH 
3aBucuMocTb D oT TemmepaTypbl BepHa. 


BopouwiwsiopcKuH YropHo-MeTa/uypruueckuit TlocrynHs10 
HMHCTHTYT 8 I 1959 


IUTUPOBAHHAA JIATEPATYPA 
1G, A. Prins, H. Pietersen, Physica, «3, 147 (1938), 2 Ay Es Deary Ge p- 


Mau, KOTO, 22, 249 (1952). 3A. E.T aay6epmaun, B.II. Wperxos, JAH, 
106, 623 (1956). 
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PUH3BHKA | 


Y9Hb UYHb-CAHb 


METOA YUETA KOPPEJIAU WMH B CHCTEME MHOPHX YACTHL 
(ITpedcmaeneno axademuxom H. H. Boeoawboeum 161 1959) 


1. LlentpambHow mpo6semMoH B KBaHTOBOH CTaTHCTHKe ABJAeCTCA yueT KOp- | 
pealuu MexkKy uacTHwaMu. B TeuenHve Ooulee ABYX eCATHeETHH, BIVIOTh TO 
1955—1956 rr., pa6orbl B 3TOM OOaCTH B OCHOBHOM He BbIXOAMIH 3a PaMKH Me- 
TOWa CAMOCOrIaCOBaHHO"O MOJIA, T. €. MOJeIH He3aBHCHMbIX YaCTHL, B KOTOPOH 
TMHAMMYeCKOH KOPpeAWHH MOHOCTbIO mpeHeOperator. HayuHaa c cepuu pabor 
BpakHepa no Teopuu aAyepHor matepun ('), 3a nocuequue 2—3 roma RoOumucb 
CYUICCTBCHHEIX YCMeXOB B TEOPHH cBepxnpoBozumocTH (7), SeKTPOHHOFO rasa 
(*), aepHo matepnu ('), 603e-ra3a (4) B CBA3H C paspa6oOTKOM COOTBETCTBYIO- 
WIMX MeTOOB y4ueTa KOPPeAWMOHHBIX a:PPeKTOB B Pa3JIMYHbIX KOHKPeTHbIX CH- 
cTremax. Ham npefcraBiaerca, UTO OTMCYCHHBIC BILE YaCTHLIC MeETOAbI MOTYT 
HW OJIKHbI ObITh OODEAHHEHEI B CMHOH, OGmleli CxemMe yueTa KOPPeIALMH B CH- 
CTeMe MHOFMX 4acTHL. | 

B wactosueh padoTe mpefaraetca oOulad cxeMa yueTa KoppesAlluu, Momy- 
yeHa IemouKa HHTerpaJIbHbIX ypaBHeHHU Aa dyHKuMu [puna cucTembl MHOTMX 
yacTHIL H MpeWowKeH MeTOX ee MpHOMKeHHOrO pemeHuA. M3 OnHapHOro mpu- 
OIMKEHUA STOFO METONa CPa3y CIEMYIOT BCC OTMEUCHHEIe BIE Pe3syIbTATHI. [Ipen- 
JIOKeHHAA CXeMa MJeMHO BOCXOMMT K MeTOLY KOpPpesAWMOHHBIX PyHKUMH Bo- 
romo6ona (°), a TakxKe pa6oram Matiepa — Ypcesna no HenJeambHbIM rasan (°)é 

2. PaccMoTpuM n-yacTHuHy!o cbyHKiuuio puna cucTeMbl 


Gn (%iXa- + Xn} XX) = ECT (ta). btn) P(x). OT D)D, (1). 


KOTOpad yJOBeTBOpseT ypaBHeHHIO 


n 
Gy (X1%2---Xn3 X,.. X= > Go (%1%,) Gai (Xo. nj x". Ker he ig  Hy)# 
s=1 


4 NT (y, 9) Go (x9) Gra (Ya «+ Xa’ Y'x,.. x) dbydty’, (2) 


re (x) u ¢*(x)— KBaHTOBaHHbIe BONHOBLIE (yHKIMH (bepMU-cuCTeMbI B Teli- 
3eHOeproBCKOM IpeACTaBJIeHHH; ycpeqHeHHe IIpov3BOMNTCA MO CCHOBHOMY co- 
CTOAHMIO NowHoro ramMuJbToHHaHa H = Hy+ Hint; x ==(x, ¢t, S) — COBOKyn- 
HCCTb KOOpAMHaT YacTHUbl; Go(xx’) u I(y, y’) —ysHkuuN pacipocTpanenua 
JIA CBCOOZHOM YaCTHIUb! HW B3aMMOJelCTBUA COOTBETCTBEHHO. Kaxxyaa Gp (xj... 
-++Xn; X,...%,) MpecTaBiseT CyMMy BKNaOB OT BCexX JuarpammM Celinmana 
C 2 BHEWIHMMM JIMHMAMM, OKaHUMBAIOLMMNCH B TOUKAaX X,...x. Karkyaa qua- 
rpaMMa MOXKeT ObITb CBA3aHHOl WIM HeCBA3AaHHOM. OcHOBHad Hex WaHHOH pa- 
OOTbI sakwOUaeTCA B paayloxKeHuu BbICMUIMX cyHkunH puna no cBA3aHHbIM 
MarpaMMaM HM UX CYMMHPOBaHuM. ITO MOxKeT ObITb BbINOMHEHO Oe3 Tpyya 


TIPHMeHeHHeM TeXHHKH, MepeHeceHHOH M3 KBaHTOBOM Teopuu nossa ("). B_ pe- 
3yJIbTaTe Tloulyyaem 


Gy (1%) ='F, (%4%4), 
Go (XX; x,x,) = Fo (XX; x,x1) shy (x1%;) Py (X2¥;) Ey (x1x;) Fy (2X4) (3) 
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4 


M avasOrMuHble BbIpakenusa Nid Gz uM jasee, re CeBa CTOAT BCeBOSMO2KHBIe- 
pasOvenua (x}...%,) 10 rpynmam c yyeTom aHTHCHMMeTpHuH G, u Fy. Koppe- 
asMoHHad cbyakuna Fy (xy... Xn} X,+++,) WpelcraBiseT cyMMy BKaOB OT 
BceX CBA3AHHHIX WHarpaMM Mewtumana yaa cyHKunu Tpuna Gp, 
MMeIOWMX 2 BHEWIHUX JIMHHH. (3) MoxeT CUNTaTECA TaKxe ompeevyleHvem 
HOBO MOCuIeQOBaTebHOCTH KOppesALMOHHEIX cbyHKunt F,. Oogcrannaa (3) 
B (2), Nonyuum Ana F, Wenouky ypaBHenuli (npu sTOM UseHBI, COOTBETCTBYIO- 
Wve HCCBASAHHbIM AHarpaMMaM, aBTOMATHYeCKM COKpalllaloTcs) 


Fy (x1%,) Sails (%4%,) + 


OT \ T(y, y') Fo(xiy) [Pol yy’s y’x,) + iFi(yy’) Fily'x,) —iFi(y’y’) Fi(yxi)] dtydty’, 
Fu =Gy; (4a) 


Po (X1%03 x)x1) = \ I (yy’) Fo ay) [Ps (yxey"s y'xQx) — iF (yx!) Fe (xey’; yx) + 
Tis (yX,) Po (xey’s y’x,) + iP 1 (Xey’) Fo (yy’s X4%4) + iF 1 (y'x)) Fe (yxe3 y’x,) — 
= iF, (y'x;) Fy (YX25 y'x,) on ify (y'y’) F, (YX23 x,x;) aa Hes (yy’) Jibs (Xoy’x,X,) ris 

aa 1 (yx;) Fy (Xey') Fy (y’x;) ea (yx,) Py (y'x,) Fy (xpy’)| dtydty’ (4b) 
He Ts jhe 


3. CucTtemy ypaBHeHuli (4) oveHb yOOHO aHasIM3HpOBaTb C NOMOLIbIO [Ma- 
Tpamm Pefinmana (puc. 1). Kak u3pectHo, G, onucbIBaeT KOppeALMIO ODO BBI- 


fy 
Ce ~) 7aaRS H 
i ee a vias 
4 je A ay 224) 
(2a) (26) (2c) (ea) ) 
a Gr wits Y + ‘K ae 
‘; 2 Jat a 
(Ze) (24) (29) 
/ wa oY my 
a2 aE i ae ap fi 
f AO C 6 
(3A) bom at} 
Puce.’ 4 


“WeNeHHOH YaCTHIbI C OCTAaIbHbIMA YaCTHIaMu (AuarpaMMa COOCTBeHHOM 9HEp- 
Yuu J a), a G, onucpipaerT KOppeALHIO Mex Ly COOOM ABYX BbIBeJeHHBIX YACTHIL,. 
B3aMMOJeHCTBYIOMIUX C (POHOM OCTaJIbHbIX 4YaCTH, HW B OOueM cuyyae Gp onu- 
-CbIBaIOT KOPPeIAUHOHHbIM adceKT Cc yyaCTHeM N YaCTHIL C yYeTOM B3aHMOJeH- 
CTBHA C (OHOM. OHaKO 3TH fl YACTHIL MOTYT ObITb pasfeJIeHbl Ha HEKOPPeIHpPo- 
BaHHble Mexky coOoH rpynnbl (qMarpaMMbl Avid Gp pacmayaiorcsA Ha HeCBASaH- 
Hple KOMNOHeHTEI). Mbt onpeqenuM MOpAOK KoppeaMonHoro adbdpextTa kak 
“YMCIIO Y4ACTBYIOWIUX YACTHIL, KOTOPble He MOFyT ObITb pa3feNeHbI Ha HeKOP- 
'_ peIMpOBaHHbe rpynnbl (BKal OT BCeX CBASAHHBIX TMarpaMM). OueBu HO, KOp- 
PeNAMMOHHEI scbbeKT f-ro NOpAAKa Kak pa3 OMMcbiBaeTCA Halle PyHKUNeH 
Fn, Mpescrapiimrouelt CyMMYy BKJaOB OT BCX CBASAHHBIX AMarpaMM c 2 n BHeIlI- 
HMMM JMHuAMM. Cuctema (4) OMMCbIBAeT HMCHHO TaKOH YCJIOXKHAIOWNHCA C YBe- 

JMYCHHEM MOpAyKa Mpolecc KOppeAWMU, MockoMbKy Fn cBAsaHa C Tes 
Ccbopmysupyem npHHlun oca6meHud KOppeMALMU, JerKallHl B OCHOBE Me- 
Toa IpHOmM2KeHHOrO pemenua (4): n-e mpuOumKeHHe O3HayaeT TpeHedpexe- 
HHe KOPPe/AWMOHHBIMH ScPeKTaMH BCeX TOPAAKOB BBILEe 71,T.e. Fm=0 mpu m>n. 
Orcioya cuelyeT, YTO B f-M MpHOMMKeHHH MbI_NOMyyaeM 3aMKHYTYIO CH- 
CTeMY 2. HHTerpasbHbIX ypaBHeHuli Ana cdbywKunl Fy, Fo,..., Fn- 
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4. Tleppoe mpu6nuxenne, B KoTOpom F, = 0, coorBercTByeT MeTOy Camo} 
corjacoBaHHoro noua. BeruepkuBaa “43 (4a) wien c Fe, MbI NOyuuM ypaBHeHHe} 
KOTOPOe IPH PaBHbIX BPeMeHaX TepeXOAMT B KBaHTOBOeC KHHETHYCCKOE yPaBHey 
Hue B IpHOmMxKeHHM CaMocorlacoBaHHoro Moma DoKa. OHO Oblo0 UCceAOBaHd 
BO MHOrMXx paOorax (°) H OKa3bIBaeTCA MPHTOAHbIM WIA ONMCaHHA, HallpHMep| 
otpbeKTOB, CBAZAHHBIX C KONeOAHHeEM MWIOTHOCTeH CHCTeMbl, H HEKOTOPbIX Apy 
rux Bompocos. IIpupaByuBasa B (4b) uen c F3 HyJO, MbI MOJyYHM CucTeMy Hg 
JBYX WHTerpasbHBIX ypaBueHnit (4a), (4b), ompexenmouux dyHKunn Fy u F3 
(6uHapHoe mpHOmmxeHve). M3 puc. | oveBuqHO, 4TO pellleHve Haller CHCTEMBb 
YPaBHeHHli 9KBUBaJICHTHO CYMMMPOBaHHIO BCeX JMarpaMM, KOMOMHMPOBaHHbLy 
43 Juarpamm (26)—(2g); orciofla cpasy culeqyeT CBA3b Hallero MeTOa C ufeeK 
CYMMUpOBaHHA AMarpaMM UM MeTOfla MpHOMMKeHHOrO BTOPHYHOTO me 

Uro6nr yOequTbeaA B TOM, 4TO 3 (4a), (4b) B OuHapHOM mpHOmMxKeHHU Jen, 
CTBUTEIbHO CJleLYIOT OTMCYCHHEIC BbILMe PeSybTATbI, PaCCMOTPHM H€CKOJIbKGy 
mpumepos. B cayyae asbHOselicTByloOWlero KYJIOHOBCKOrO B3aMMOJelCTBUA 
CYULCCTBEHHBIM OKa3bIBalOTCA Auarpammpt (20), (2e); pH MaJIbIX HMIMyJIbCax me4 
peau BKabl OT HUX MpeobsaqaoT Ha ApyruMM wWieHaMM B CHJIy CHHryAp+ 
Hoctu J(q) (pbypbe-oOpas cbyHkiwun pacmpocrpaHeHua BsaMMoselicTBuA). Yau- 
TBIBAA TOJIbKO 9TH WICHbI,MbI MOxKeM HalirH ABHOe pelleHHe Halllel CuCTeMbI,, 
KOTOpad B JlaHHOM CJly4uae CBOAMTCA K JBYM aJlreOpanuecKHM YypaBHeHHAM.| 
Ilo HaieHHbIM BLIpPaxkeHuaM Jia Fy u Fe Mbl MOXKEM BBIYHCJIMTb BCe unamnue- 
CKMe BEJIMUHHbI B 3TOM MPHOMM2KeHHM: SHEPrHio OCHOBHOFO COCTOAHHMA, SHEPrH 
BO3OYKICHUA HHIMBUAyasIbHOH Mapbl 2JIeKTPOH — JIbIPKa CO BCeMH KYJIOHOB- 
CKUMM MOMpaBKaMH WM CHeKTP M1a3MeHHOrO KoOeOaHHA, a TaK2%Ke 9KPAHHPOBaH- 
HbIM MOTeHIMas B3auMogelicTBua. [lomyyeHHble BbIPaxKeHHA OKA3bIBaIOTCA TOXK-| 
JeECTBCHHbIMH C COOTBETCTBYIOULUMH Pe3yJIbTaTaMH B MpHOsHxKenuH Lenm-ManHa—! 
Bpakuepa (1a MIOTHOFO 31eKTPOHHOro raza (*, °),T. e. B Hallleli CXeME BBINOJIHEHO 
YMMMPOBaHHe «HavOoulee pacXOAAMMXcA TMarpaMM» M TOUHO BBIMHCJIeHbI Mep- 
Bbl€ [Ba WIeHa Pa3IOKeHHA AHHAMMYECKUX BeHYHH MO Napamerpy fs. B cay- 
yae KOPOTKOeHCTBYIONLEFO HU CHJIbHOrO B3aHMOJeHCTBUA CuleAyeT YYMTHIBATh WMa- 
Tpammpt (2c) u (2e). Oro o3HauaeT Pa3zsOxKeHNe NO Gespa3sMepHOMY Fa30BOMy Ma- 
pamerpy. IIpu 9ToM Halla CHcTeMa IPpHBOAUTCA K ypaBHeHHIO AVIA Onpeyesenus? 
«YeTbIPEXMOIOCHHK» I’, wepe3 KOTOPHIM BbIPaxKaroTca BCe HHTepecyroulMe BesH-| 
YHHbI. OTO ypaBHeHHe IKBUBAJICHTHO YpaBHeHHlo AIA onpedeseHua /-MaT pH 


B TCOPHH AXepHon MaTepuu Bpakuepa (mecTHH4HOe MpHOMxKeHue), U eFo pelle 
HH€ MOKET ObITb BLIPAKeHO Yepe3 aMIVIMTYAy paccesHua AByx vacTul. B cmyuae 
CHJIbHOrO B3auMOeHcTBUA [(g) MOXKeT He CyUeCTBOBaTb, HO ypaBHeHue ua [| 
T10-lIpexKHeEMYy HMeeT CMBICI. 

5. CucTeMa ypaBHeHuii B O“HapHoM mpu6muxKeHun (4a), (4b) nosBomser uc-} 
CI@MOBaTb TAK2Ke CBAZAHHbIC COCTOAHHA B CHCTeMe MHOFMX YacTH. Fy B 3aBu-} 
CHMOCTH OT NOpAAKa BPeCMeHHbIX APFyMeCHTOB OMNMCHIBaeT B3aHMMOJelCTBHeE MexKILy | 


ABYMA YacTHLAaMH (AbIPKaMH) HIM MeExKAy uacTullel u AbIpKo. Ucnomb3ya mpo-} 
metypy Tenn-Manu u Jloy 418 paccMorTpeHua CBA3AHHbIX COCTOAHUM JByX pe- 
JIATMBUCTCKUX YaCTHI, Mbl MOXKEM MOVANT ypaBHeHHe IIA BOMHOBOM (yHKILME 
JIA CBASAHHOFO COCTOAHHA M3 YaCTHIbI M AbIPKM WIM H3 AByYx uacTun. B nepBom 
culydae Mb HMeeM Jeo Cc paccMOTpeHHEIM B (1°) ypaBHeHHeM AIA Onpeqenenna 
YaCTOTLI HYI€BOFO 3BYKa WIM MWwa3MeHHOrO KoeOaHHA B CJly¥ae CHCTeEMbI 3apa- 
*KCHHBIX YacTHY. Bo BTOpoM cyyuae MbI NOY4MM ypaBHeHuA 


@s (44845 X52) = i Fo (ts — 9) (Y—9') Fi (42 — ) Bo (ysis y's) dy dy’, 
Fy (% = 4%) = Fo (4 —%) + 
pee ys Fy (x,— y) I (y —y') Do (ys; y’a) Dy (y'x; x s) d4y diy’, 


a 


KOTOPbIe, KaK M3BeCTHO u3 paoor (™, '*), mpHBOAAT K COBpeMeHHOH Teopun cBepx- 
MpOBoOgMMocTH. | 
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B 3akloueHue BbIpaxkaio rlyOoKyt0 OularowapHocth aka. H. H. Borosu- 
Oopy u B. B. Tonmayesy 3a BHuMaHHe K paGoTe H IeHHBIe yKa3aHHa. 


_ 


— Mocxosckult rocyQapcTBeHHblli yHuBepcuTer Tlocrynuaio 
uM. M. B. Jlomonocosa 22 XII 1958 
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TPEO®PH3SHK 


B. M. BOBLUEBEPOB, A C. FYPBHY u JI. P. WBAHT 


. 


MPAMbIE A3MEPEHHS TYPBYJIEHTHOLFO NOTOKA TENJA 
B MPH3EMHOM CJIOE ATMOC®EPDI 


(I]pedcmaeaexo axademuxom A. A. JJopodnuyoinoim 201 1959) 


Typ6yeHTHbIi NOTOK Tema (T. 1. T.) UPpaeT CyIeCTBeHHY!0 POJIb B TeMMJIO- 
BOM OalaHce MOJCTHaloulelt MOBePpXHOCTH HM aTMOCepbl, OAHAKO T. I. T. AB-} 
JIAeTCA OMHOL H3 HaHMeHee H3YYeCHHBIX KOMIMOHEHT TemlJOBOrO OaslaHca, YTO 
OObACHACTCH PANXOM MeTOAHYeECKHX TPyHOCTeH, C KOTOPbIMH MpHXOMTCA cTau- + 
KMBaTbCA IIpH Takoro pola H3MepeHHAX. J[o HacTOALero BpeMeHH suaedaal 
T. 1. T. OMpeWeAIOTCA PIaBHbIM OOPa30M KOCBeHHbIMH MeTOaMH, KOTOpble OObIN- 
HO He JaloT JOCTATOUHO TOUHBIX pe3yJIbTATOB. HOJIbUIMHCTBO PacueTHbIX POPMY/ 
ompeeseHO C TOUHOCTbIO JO NOCTOAHHBIX KOSPPHUMEHTOB WIM YHHBepCaJIbHbIx 
(PyHKUWHH, HaHTH KOTOPbI€e MOXKHO TOJIbKO H3 9KCIE€PHMeHTAJIbHbIX JAaHHbIX 110} 
IIPAMbIM H3MePeHHSAM T. I. T. 

IIpampie u3mMepeHua T. 1. T. (',°) OCHOBaHbI Ha HCMOJIb30BaHHH H3BeCTHOTE } 
COOTHOMMeHH A 


g = pCp TW’; 


3eCb g —T.1II.T.; 9 — IWIOTHOCTb BO3AYXa; Cp —TeMVJIOCMKOCTh BO3AYyXa MPH | 
MNOCTOAHHOM JjaBieHuH; 7’ u W’ — oTKJIOHeHHA COOTBeETCTBEHHO Temmepa- 
TYPbl H BePTHKaJIbHOH COCTAaBJIAIOUeH CKOPOCTH BeTpa OT HX CpeMHUX 3Haue- 
HHH; YepTa O3HaYaeT OCPeHEHHE BO BPeMeHH. 

Takve H3MepeHHA NPOBOAMJIMCb MyTeM OJHOBPeMeHHOH 3alMHCH MPHOBeHHbIX 
3HaveHHH TeMMepaTyPpbI BOSLyXa H BEPTHKaJIbHOH COCTAaBJIAIOWeH CKOpOCTH BeTpa 
W mocuekyouleh TPpyLOeMKoH OOpaborkH pesysbTaTOB.B kayecTBe JaTunkKa Temne- 
PpaTyPbl HCNOMb3OBaIHCb HWIK TepMOmapbl (°) HIM TePMOMeTPbI COMpOTHBeHHA 
(7). HegocraTKoM IIpHMeHABIIMXCA H3MePHTEIbHbIX CX€M ABMAACb HeEOOXOu- 
MOCTb ¥acTOH MOACTPOHKH «HyJIA» NpHOopa, OOyCJIOBeHHaA H3MeHeHHAMH Cpell- 
He TeMMepaTyPpbI BOSAyxa B Mmporecce u3MepeHHsA. Ja U3MepeHUuH BeEpTHKaJIbHOLi 
COCTaBAIOULeH CKOPOCTH BeTPpa HCMONb30BaIHCb TepMOaHemomerTppI (3), aHe- 
MOMETPbI Ha MOMOrpeBHbIX TepMonapax (°) H Ap. OCHOBHBIMM HeMocTaTKaMH 3THX 
MPHOOPOB ABJIAAHCh HeAMHEHHOCTh HX FpalyHPOBOYHbIX XapaKTepHCTHK, OTHO- 
CHTEJIbHO OOJIbIaA HHEPUHOHHOCTh HW 3aBHCHMOCTb rpayHPOBKH OT BeMUHHbI 
M HalpaBJleHHA CpeqHen CkopocTn BetTpa. HemMHetHocTb JaTuHKOB BepTHKaJIb- 
HOH CKOPOCTH 3aTPyHAeT ABTOMATH3ALLMIO BLIUHMCICHHA CpeHero MpousBeleHHaA. 
TpyfoemKocTb o6pa6oTKH 3annceli pesyibTaTOB M3MepeHHit OGycOBAUBada 
MaJlyIO BbIOOPKY SKCMePUMeHTAaIbHbIX JaHHLIX H MasbIit Nepnok ocpeqHeHHaA. 
Tak, B paOore (*) Bpems ocpeqHeHus cocraBasio 30 ceK., ITO, Kak 93TO Oy der 
MOKa3aHO HH*Ke, HEOcTaTOUHO. 

B 1957—1958 rr. B akycruyeckoli na6opatopuu Vucrutyta dusnkn atmo- 
ccbeppt AH CCCP 6niia paspa6oraHa HOBaxA MeToLMKa HeMOcpeJCTBeHHOrO H3Me- 
PeHHA T. I. T. H MpOBeMeHb! MpeABapHTeJIbHbIe H3MePeHHA T. 1. T. OOulaad cxema 
U3MepeHHA pHBeyeHa Ha puc. |. 

Ilyibcaluu BepTHKadbHOli CocTaB/IsIOULeH CKOpOCTH Betpa W’ u3mepsuincb 
C MOMOMIMbIO akYCTHYeCKOrO MHKpOaHemomerpa (4), MpHHUHM paOoTH KoTOporo 


OCHOBaH Ha H3MepeHHu BpeMeHH PaciipocTpaHeHuA 3BYKOBOH BOJIHbI B JBHUKY- 
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[EMCH, OTHOCHTE/bHO HEMOABM2KHbIX MHKPOOHOB, BO3Lyxe. Mukpoanemomerp 
MeeT J[Ba 2-MHJIJIMMCTPOBBIX H3/1yUaTeA WH Ba aHaJIOTHYHBIX MO KOHCTPyKUHH 
ukpodoua. Jia usmepenna W’ nalyuaTeH HM MHKPOoHbI pacnoularaJiuCb B Bep- 
AKaJIbHOH MJIOCKOCTH Ha paccToaHHH 2,5 CM [pyr or Apyra. Uacrora Henpepprp- 
bIX YJIbTPa3BYKOBbIX KOJeOaHHli, HA KOTOPbIX BeJIHCb H3MepeHHA, COCTaBI AIA 
5—100 xru. Beawunua u 3Hax W’ onpegersiucb mo cABury cbasbl 3ByKOBOIi 
OJIHbI, MpPHWeWWeH K MHKpodo- — ; 
y. UyBcTBuTebHOCTb MUKpoaHe- 
loMeTpa cocTaBsaeT 9 cM/ceK : B 
“He 3aBHCHT OT CpefHeli CKOpo- 
TH BeTpa. BpixoqHoe HanpsxKe- 
Me JIMHEHHO 3aBHCHT OT H3Mepse- 
(oh CKOpOCTH BeTpa; jMana30H 
ipuOopa ++ 2 m/cex. Muxpoane- 
(OMeTP O€3 HCKaxKeHHH H3MepsAeT 
yulbCallMH CKOPOCTH BeTpa B JMa- 
a30He uactot O0—700 ru. Co6écr- 


eHHbIe LWIyYMbI mpHOopa He mpe- 
| y DHS? P Puc. 1. OOmasa cxeMa u3MepeHHaA TypOyeHTHOrO 
ILA JI (B nepecuerTe Ha CKOPOCTb noToKa Tella. / — aTuHuK MybCalMOHHOrO Tep- 


etpa) 1 cm/cex. Axkycruueckasi MoMeTpa, 2— aTuHK MUKpOaHeMoMeTpa, 3 — 
X€Ma HCKJOUaJ1a BJIHAHHE MyJIb- ycuuuTelb M dasoMeTp MUKpOaHeMOMeTpa, 4 — 
alluli TeMMepaTypbI Ha U3Mepe- YCHIMTeNb My1bCallHOHHOTO TepMoMeTpa, 5 — KOp- 
peloMeTp 

MA CKOPOCTH BeTpa. 

J\id U3MepeHUus ChOKTYAWHH TemnepaTypbl HCMOMb3OBaJICH MYJIbCaWMOHHEIM 
€PMOMETP COMPOTHBJICHHA C AaTUHKOM B Bue 20-MHKPOHHOH MMaTHHOBOH Mpo- 
OJOUKH JIMHOK 20 MM, BKJIOUeHHOL B MocToBy10 cxemy. I[locrosHHas BpeMeHH 


W 


Pue. 2. BrtyocHad romosKa MHKpodaHemMoMeTpa H IlyJlbCallMOHHOTO 
TepMoMetpa. / — MHKpowoubl, 2 — u3uyuaTenH, 3 — aTuuk 
lyIbCalMOHHOrO TepMoMeTpa 


akoro JaTuuka mo (*) nopsaka 0,01 cex. [lapasmieibHO OAHOMY H3 MWIey H3Me- 
MTEJIbHOTO MOCTA MOAKOUeHO TEPMOCOMPOTHBJICHHE C KOCBEHHbIM MOAOrpeBoM. 
loorpes TEPMOCOMPOTHBJIEHHA OCYULECTBIACTCA TOKOM B Wel OTPHIaTeJIbHOH 
OpaTHol CBA3H YCHJINTeA HallpAxKeHUA pa30asiaHca mocta. B cxemy oOpar- 
oli CBA3H BKJIOUeHAa HHTerpupyroular RC-menouka Cc Gov bio MOCTOAHHOH 
pemenu.Buarofaps Tako CxeMe OTPHUAaTebHOM o6paTHOH CBA3H ocyLlecT- 
Aaerca mviapHoe (c mocrosHHOl Bpemenu Oovee 100 ceK.) ClexKeHMe «HyJIA» 
2pMOMeTPa 3a H3MeHCHHAMH cpemueli Temmepatypbl Bosfyxa. IIpH usmepe- 
WAX TeEMMepaTYPHbIX MyJIbCallM C NOMOM{bIO TAKOTO TEPMOMETPa MOJHOCTbIO 
plajlaer HeOOXOfMMOCTh B MOACTpoiike mpHOopa B Mmpollecce H3MepeHHH. 
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MakcuMasbHaa 4YBCTBUTeIbHOCTh TepMomerpa 0,15°C/s, ammuIMTyqHad xa 
pakTepHcTukKa JIMHelHa (qa MybCcalMi) B mpeqetax + 2°. Co6cTBeHHbIe WYME 
TepMomerpa menee 0,01°. Takum o6pa30M B TepMoMeTpe OOecIIeyHBaeTCA BbICO 
Kad UYBCTBUTEIbHOCTh K MyJIbCalMAM B LWHPOKOM JMamla30He H3MeHeHHH Cpely 
HHX TemMieparyp. , 

Tlowyuatouveca Ha BbIXOJ€ MHKpOaHeMOMeTpa M TEPMOMETPa COMPOTHBJIEHHS 
HalpsxKenua U, u Us mponopiHouaJibHbl COOTBETCTBEHHO MIHOBCHHbIM 3Haye; 
HHAM BePTHKaJIbHOH COcTaBIAIOUeH CKOpocTH BeTpa U, = k,W’ wu nystbcaluaM 
Temiepatypbt U, = kJ’. OTv HanpsAxKeHHA MOCTyNAaIoT Ha ABa BXOJa KOPpeo} 
MeTpa — 9JIEKTPOHHOFO ycTpolictBa, TOK / Ha BbIXOJe KOTOPOTO NpONOpWNOHaNer 
cpeyHeMy 110 BpeMeHH TIPOMSBeAeHHIO ABYX BXOJHBIX HampsxKeHH J=k; U, Uy. 
TOT TOK USMePHAeTCA CTPEOUHHIM MPHOOPOM, WKasa KOTOPOrO MOET ObITh MPO} 


kan/om*muH 


14% 15 7520 15 16 1p 20 


z 


Puc. 3. Bpemennoli xo T. m1. T. 7 IX 1958 r. 1 — ocpequenne 100 cex., 
2 — ocpefuenve 10 Muu. 


rpadyHpoBaha MpAMO B 3HaveHHAX TYPOYJIEHTHOrO MOTOKA Tela: 
G=khil — kW dig 


IIpH ykKa3aHHbIX BbIIlIe UYBCTBHTCbHOCTAX MMKPOaHeMOMeTPa MH NyvIbcas 
{[HOHHOrO TeEPpMOMeTPa H MPH MaKCHMaJIbHOH UYYBCTBHTeEIbHOCTH KOpPpeomeTpa 
WeHa JeeHHA ero BbIXOAHOTO MpHOopa coctaBraa 0,02 Kan/cm? -muH. Ocpen} 
HeHHe MPOM3Be/eCHHA MTHOBeHHBIX 3HaueHHH U;, l/, ocymlecTBAAeTCA C MOMOLIbIG 
uuTerpupyioulel RC-uenouKu c noctosHHoli Bpemenu 100 cex. Jlarauku muKpo} 
aHeMOMETPa H IlyJIbCallMOHHOTO TeEPMOMETPAa KPEMHJIHCb COBMECTHO Ha BbIHOCHYF} 
romoBky (puc. 2) Tak. 4¥TO paccToMHue MexKLy MaTunKaMM cocTaBAIO OKO 
3 cm. B centsOpe 1958 r. Obita mpoBemeHa CepuaA NPAMBIX H3MepeHHhi T. M1. | 
li3mepenua NPOMSBOAMUCh Ha poBHoli noManKe pasMepom 700X600 m B or} 
KPbITOH CTENM HW COMPOBOKLAIMCh H3MCPCHHAMH MpouseH TeMnepaTypbi U BeTP 
mo BbIcoTe. Ilo pesyibTaTaM 9THX PpaqveHTHbIX U3MePeHHH PacCuHTbIBaJIMCb MCA 
Puyapyicona Ri *. TlapanmembHo c H3MepeHHAMU TYPOYeHTHOFO MOTOKa Tem 
MpOBOAHJIMCb H3MepeHHA HM CTATHCTHUCCKHH aHasiH3 (Cc MOMOIIbIO CielMaJIbHO pa3- 
paOoTaHHbIX WIA STUX Weel aHalMsaTOpoB CeKTpa HM pacnpesenennit) nyEpcaunt 
TeMIe€paTypbI H KOMNOHEHT CKOpocTuH Berpa. [loryuapumecs B pesy.bTate oOpa- 
OOTKU MYMbCaWMOHHHIX U3MepeHUlt CpeqHeKBapaTHUHble 3HAUeHHA uvktyauni 


TeMI€paTypb! HW BeEPTHKAJIbHOM CocTaBJAIOULeH CKOPOCTH BeTpa (VT? u VW?) 
HapaAay C BeJIMUMHaMH NoTOKa Tena g=kW’T’ napanM BOSMOXxKHOCTh paccuH- 
TbIBATb KOSPPHIMEHTH KOPPeALHN fy'7’ 

Wee 


wr = SS _ S_ 
VTeVwe 


* Vismepenua npoduneii 
eH TEMMepaTypbl H CKOPOCTH BeTpa H PacueTbI T. 1. T. 10 HAM TpOBO 
muna A. B. Tlepenenxuna. iia : 


1244 


Tlotok Tenia H3MepsJICA MonepemMeHHO Ha BbICOTaX 1 H 4 M; BCero OBWIO Cile- 
waHo 360 usmepeHnit q Ha BEIcote | m u 80 uamepenuii Ha Bicore 4 Mm. M3mepenna 
MPOBOJHIHCb C 2-MHHYTHBIMH HHTepBasamu. OOpa6orKa pesybTATOB Uu3Mepe- 
HHH NoKasasa, uTo 100-cexyHfHOoe OcpeqHEHHe, KOTOPOMY COOTBETCTBYeT KaxK Oe 
OTJeJIbHOe H3MepeHHe, HEOCTaTOUHO, TaK KaK IPH 9TOM 3HaYeHHA G MOyualorTca 
HeyCToHunBbimMu. Bpio nalieno, uro WIA Mosyyenua ycroliuupplx 3HayeHuit g 
“HeoOxojlMMo ocpeyHeHHe 3a BpeMaA 
nopsdka 10 muH., Kak 9TO BuAHO 
3 rpaduKka puc. 3. 

ConoctaBneHHue Koacppulnen- 
TOB KOPPpeJIAWHH fy C COOT- 
BeTCTBYIOUIMMH (10 BpeMeHH) 4HC- 
diamH Puuapycona, npeycrapyen- 
Hoe Ha pune. 4, noKa3biBaeT, TO C 
yBeJIMYeHHeM HeyCTOHYHBOCTH 
(Ri——oo) pacteT u Koppeisauns 
W'T’. @us3uyecku 9370 BOHeE 
OObACHHMO, TaK KaK C pocToM 
HeyCTOHYMBOCTH BCe OOJIbILYVIO j 
pOJlb B MepeHoce Tema HayHHaer Wee 
gr pare cecubeeae Puc. 4. 3aBucuMocTb Kosdpuliuenta KoppeJAUHH 

_Xora OJHOBPeMeCHHbIX H3Mepe- or 1, ox ancat DHMH? 

Hui g Ha BbicoTax 4 u | M He npo- Led 

WM3BOJNIOCb, TeM He MeHee M0 

TIOJYYCHHBIM Pe3YJIbTaTaM MOXKHO CKa3aTb, YTO BeJIMYHHbI g Ha 3THX [BYX 
BLICOTaX BeCbMa OJIH3KH MexKY coOoh. CpeqHAA BeIMYHHA OTHOLeHHA STUX 
BeJIMYHH Q4/g,, NowyyeHHax mo 14 3HaYeHHAM Qy HU (1, H3MePeCHHBIX 
B OJMMHAKOBbIe BPeMeHa CYTOK, PaBHa |. Dro xopowio corsacyetca c TeoperH- 
YeCKHMH COOONaKeHHAMH, H3 KOTOPHIX CuleLyeT, YTO TYPOYJIEHTHBIM MOTOK Tema 
C BbICOTOH He J\OJI2KeEH MCHATLCA. SaMeTHM, YTO MPH OMpeeeHHN MOTOKa Tera 
KOCBeCHHbIMH MeTOJaMH Pa3JIMUHA B BEJIMYHHE Gg Ha Pa3HbIX BbICOTAaX ObIBAaIOT BeECb- 
Ma CYlI€CTBeHHBI. 


VWuctutyt du3suku aTMocepsi Tlocrynuso 
AkaylemuH Hayk CCCP 19 I 1959 


LWHTHPOBAHHAS JIMTEPATYPA 


1A.C. Mouwu, C6opH. MukpokiuMaTHueckKHe HW KJIMMATHYeCKHe HCCIeqOBaHNA B 
[pukacnniickoli nusmennoctu, V3q. AH CCCP, 1953. *C. WU. Kpeumep, JAH, 
84, Ne 1 (1952). *C.U. Kpeumep, Tp. Feodpusnuy. unct. AH CCCP, Ne 24 (1954). 
2 A.C. Il ypsxuu, Axycr., «ypu. (1959), meqarn. © H. E.Cramer, GC, Gill, 
F. A. Record, Exploring the atmospheres first mile, 1, 1957, p. 216, 233. 
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Jloxknagnn AkayemMuu Hayk CCCP 
1959, Tom 125, Ne 6 


Ujnen-Koppecnonzent AH CCCP A. M. OBYXOB 


O BJIAAHHW APXHMEJIOBbIX CHJI HA CTPYKTYPY 
TEMMEPATYPHOrO NOJIA B TYPBYJIEHTHOM MOTOKE 


B pa6orax ('-*), nocBALleHHbIX TeEOPpeTHYCCKOMY aHaJIM3y BOMpoca O MHKPO+ 
cTpyKType TemMMepaTypHoro NOA B TYpOYJICHTHOM NOTOKe, MyJIbCalun TeMIe+ 
paTypbIl MpeAnONarawTcA HaCTOJbKO MaJIbIMH, YTO eEHCTBHEM apXHMeOBBbIX cHiy 
Ha JMHaMHKY NOTOKa MOKHO TIpeHeOpeub. J[pyruMH C/IOBaMH, MepeHOCHMOe TYyP-\ 
OVJICHTHBIM MOTOKOM TelJIO TpakTyeTCA Kak NaccCHBHaA mpumecb. B HacTosuletl 
3aMeTKe CJelaHa NMOMbITKA BHIACHHTb Mpele/bl MPHMeHHMOCTH 3TOH THmMOTes 
Ha OCHOBe Ka¥eCTBEHHOrO PacCMOTPeHHA NeHCTBHA APXHMeOBbIX CHJI MeETOLaMH 
TeEOPHH pa3MepHOcTeH. ; | 

B flaibHeHuiemM Hac OyeT HHTepecoBaTb cuyyaH, Korya ny bcalluy 
Temnepatypbl 7; = T—T > MaJuJbl NO CpaBHeHHIO C HEKOTOPOH cpesHeH Temme- 


paTypol cpefbi 7), O4HakO aPXHMeOBbI CHJIbI MPHHHMaIOTCA BO BHHMaHHe. 
Yenosue|Ty\/T> < 1 c ocraTouHol CreneHbIO TOUHOCTH BHINOHACTCA AIA NpH3eM-- 
HOrO COA aTMOCHepHI H MO3BOMAeT OMHCHIBATL ABHXKCHHE TeMIepaTYPHO He- 
OAHOPOAHOH cpelbl NMPHOMHOKeHHBIMH ypaBHeEHHAMH TeOPHH KOHBeKIMH: 
du 1 On 
— = — —-=— + vAn, 
dt Po Ox 4 
AR. NOT 
dt Po Oy 
dw 1 Op, \ 
= vAw + BT,, 1} 
dt 0 Oz w | 8 1 ( , 
Ou , Ov , dw =x 
Ost Oule tee , 
aT, 
“it. = XAT; 


re Ww, UV, W —— KOMMOHEHTbI CKOPOCTH NOTOKa; Py — OTKJIOHeHHe aBeHHA OT 
craTuyeckoro,; 7 == T — T, — orkoHeHve TemmepaTypbl OT HOpME!; %— 
CTaHJapTHoe 3Ha¥eHHe MVIOTHOCTH Cpebl; v H *% —- COOTBETCTBCHHO 3HaueCHHaA 
KMHEMATHYECKOH BASKOCTH HM TeMuUepaTyponpoBoguocTu cpesbl; 3 = g/T, — 
«mapaMeTp IlaBy4ecTH», CTOAULMH MHOXUTeIeEM B BbIPAaxKeHHH apXHMedoBoli 
CHJIbl, OTHECCHHOM K eXMHUIe Maccbl B7,. (BEIBOL sTOH MmpHOMxKeHHOL CuCTeMb! 
ypaBHeHHH TeOPHM KOHBeEKUMH CM., Hampumep, (4).) 

CielyeT OTMeTHTb, YTO TYPOYMCHTHOCTh, PasBHBAaIOULYOCH B YCOBUAX Jeli- 
CTBHA APXHMECQOBHIX CHJI, Mbl H€ MO2KEM CUHTATb JOKAJIbHO H3OTPONHO! B OObIU- 
HOM CMBICI€, TaK Kak B ypaBHeHHH AMHaMuKH (1) KOOpAuHaTa z BXOANT HepaB- 
HONPaBHO C KOOpAMHaTamh x Wy. B CBA3H C 3THM MBI OyeM paccmMaTpHBaTb 
B KaveCTBe OCHOBHOH CTaTHCTHYeCKOH XapaKTePpHCTHKM MOJA TeMMepaTypHbIX 
NyJIbCauMH CTPyKTYPHY1O (PyHKUMIO B TOPH30HTAbHOL mlocKocTH 


H(t 2) (7 (r= eae. (2) 


OMpeHeeHHyto [WIA TOUeK HaOmojeHua M u M’, umeroumx OMHY U Ty >Ke BBICOTY 


2, TIPHYEM 7 — paccTosHHe Mexyy Toukamu M u M’. [Ipeqnonomenneo Tom, uTo 
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CpykTypHaa PyHKUMA B TOpH3OHTAbHO! MMOCKOCTH He 3aBHCHT OT OpHeHTH- 


—> 

PoBKH Bektopa MM’, BbirekaeT u3 rHMoTesbl OO KaKCHabHOl H30TPOMHOCTHy 
TypOyeHTHOCTH — MHBapHaHTHOCTH CTaTHCTHYeCKHX XapaKTePHCTHK sOKadb- 
HOH CTPYKTYPbI MO OTHOLJCHHIO K BPallleHHsAM BOKPYr OCH Z. 3aMeTUM, 4TO HCXOL- 
Hble AHHaMMueCcKHe ypaBHeHusA (1) HHBapHaHTHb! MO OTHOLWIeHHIO K TAaKHM Bpa- 
ULeHHAM. 

OrpaHuuumecs paccmorpenvem crpyKTypHon dbynkuun H (r; 2) IIPH MPpOH3BO/I1b- 
HOM (HKCHPOBaHHOM 2 B OG/lacTH «cCpeqHuxX MacuiTaboB» J, < r <2, rae 

4 


L~YV #/e —~ BHYTPeHHHH MaClITaO TypOyJIeHTHOCTH, HMeIOLIM B aTMOcdepe no- 
paok | cm. J\1a TypOyeHTHBIX BO3MYLLeHHii CpeqHero MaciuTa6a HenocpelcTBeH- 
HbIM J€HCTBHEM BASKOCTH TeMJIOMPOBOAHOCTH MOXKHO mMmpeneOpeus (3HayeHUA 
KOoPPHUHeHTOB v H * HCCYUIECTBEHHbI), H €EMHHCTBCHHBIM Pa3MePHbIM NapaMerpom 
AuHamMuyecKOH cucrempl (1), KOTOPbIH CekyeT YYHTHIBATb,ABIAeTCA MapameTp 
8. B cooTBercTBHM C OCHOBHbIMH HAesMu TeopHH A. H. Kosmoroposa (°), mpu 
H3yYeCHHH JOKaJIbHOH CTPyKTYPbl TeMMepaTypHOrO NOJIA B KaYeCTBE BHELIHHX 
TlapaMeTPOB, OMPeAeJIAIOUIHX CTATHCTHYeCKHH Pe@KHM MYJIbCalWH, eCTeCTBeHHO 
MIPHHATb AMCCHNMalMtO 9HEPIMu © H «TeMMepaTypHyio Auccunawuio» N, BrepsBpie 
BBeeHHy!0 B paOote aBropa ('). HanomMHuM, 4TO BeHYHHA 


N =x(gradT)? (3) 


ONpewesAeT CKOPOCTh BO3PaCTaHHA IHTPOMHH eAHHHIbI MaCcbl Cpebl BCwe- 
CTBHE MpOleccoB Tel JOMpOBOAHOCTH. 
OnpezeiHM Tellepb BU (PyHKWHH 


H (r) = F (r; 8, ¢, N) (4) 


Ha OCHOBe CoOo6paxKeHHH TeOpHvH pa3MepHocteli *. 
Hanuulem pa3MepHocTH MHTepecylolqHx Hac BeJIMYHH: 


Fed eA lamas iy It aati en se ee Lp 


rye § o3Hay¥aeT pasMepHOcTb TeMuepatypbl, 7 —Bpemsa. I]pumMenaa H3BecTHY!O 
I]-reopemy (*), mowyuaem 


nin= Set), (6) 


rye 
els 


L.= Nihal (6) 


CUHCTBEHHbIM JIMHeHHbIM MaciuTa6, KOTOPbI MOXXHO HOCTPOHTb U3 Tapamert- 
pop 8,2 u N; f(e)— yauBepcambHan OespasMepHaa PyHKUAA, HOpMHpoBaHHad 
B Hye f (0) = 1. 

Tina qoctarouHo Mawbix paccrosuuh r<L,, o(r/L,)~f(0) 1 4, cae- 
WOBaTeJIbHO, 
N 

rls, (7) 


als 


Hic) = 


T. ©. BIIMAHHe apXHMeOBbIX CHJI OKa3bIBaeTCA HECYULECTBEHHbIM (3 Bbilayaer), 
HM Mbl OJyuaemM H3BeCTHIi pahee pesybTaT — «3aKOH °/,» JA Temmepary p- 
Horo noma (1%). Takum o6pa30M, Macuira6 L, XapakTepu3yeT HeKOTOPbIH MH- 


* Bpicota z He BKsNOUeHa B YHCIO BHEIMIHUX MapaMeTpOB, TaK KaK CTpyKTypHad yHK- 
WHA AVIA MaJIbix MaciluTa6oB LiKe OnpeeIAeTCA HeNOCpeACTBEHHO Noé H N, KOTOPBbIle, B 
CBOIO oyepedb, 38aBHCAT OT BbICOTHI Z. Waa MJOKAaJIbHOH CTPYKTYPbI BeTpa 9TO NOJIOMeHHE 
MOXKHO CUMTATh 9KCMepHMeHTabHO MpoBepeHHbM (°), Bmecte c Tem mp r~ z BbICOTY Cule- 
Aye? Y4MTbIBATh HeE3ABHCHMO KaK «reoMeTPHuecKHi PakTopy. F 
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HUMAJIbHbIi pa3sMep .HeOMHOpOmHOCTel, HaYHHaA C KOTOPOrO BAHAHHE apXHMe 
JIOBLIX CHJI CTAHOBUTCH CYULeCTBeEHHbBIM. SaMeTHM MPH 9TOM, YTO YKa3aHHbl 
BbILUe MACIUTaO, KOHEYHO, OMpetesAeTCA C TOUHOCTHIO JO YHCJIOBOTO MHOKUTEMA , 
H MOXKeT OKa3aTbCH, UTO STOT MHOXKUTEIb (PaKTHYECKH MeHbINe eAMHHIBI™. 
Tlonsiraemca Tenépb OWeCHHTb NOpAJOK BeNMaMHI L, B PeabHbIX YCOBAAX 
B IIPH3€MHOM Csl0e aTMocepbl, mpemotaraa, YTO pacnpeseneHue BeTpa H TeMy 
nepaTypbl C BBICOTOM MpHOMH2KeHHO OMMCbIBalOoTCA JorapHdMuyeCKUMH = 3a7 
KOHaMH ‘ 
V2) = 2 In—3. 0 T(2) =T, In = + const 
(z) are. In a ’ 2 a ? 
rae v, u T, ollpegemiorca MO 9KOHOMMYeCKHM JaHHbIM; x = 0,4 — mocTosH, 
Hada KapmaHa; 2) — WlepoxoBatocTb. Kak moKasaHo B paOote (°), nC CHE 
9Hepruu ¢ M BeaMuHHa N MoryT ObITb OLeHEHbI 10 CpeHHM XapaKTepHCTHKaM 
Pe 
a 


? 2 by 


TlopcraBiaad 9TH OWeHKH B BbIparkenve (6) Aa L,, Nomyyaem 


Les he (8) 
MAE iE 


OTKyfa culeqyeT, uTO oTHOWeHHe L, K Z JOBOJbHO ObICTpO yObIBaeT C BbICO 
Toh. B cooTBeTcTBHH Cc dakTHYeCKHMH JaHHbIMH, IpHBeeHHbIMH B pao 
Tax (°,1°), npHmMeM B KayeCTBe XapaKTepHbIX 3HayeHHH v, = 0,3; T, = lf 
g=10 m-cex *, JT) = 300°. Buuncnaa no dbopmyse (8) oTHomeHNe L, /z 10% 
BbICOT Z= 38; 30 u 75 M, Nonyuaem 3HayeHua 10; 0,32 nu 0,08, TO oTBe 
yaeT BesMuMHe Camoro MacuitaOa L,, cooTBetcTBeHHO, 30; 10 nu 6 Mm. Taku f 
o6pa30M, MOXKHO JlYMaTb, 4TO, HavHHad C HeKOTOPOH BbICOTbI NopAyKa He+ 
CKOJIBKUX JIECATKOB MeTPOB, 30:)(PpeKT APXHMEMOBbIX CHJI OKaKeTCA cymecTBer 4 
HIM J\JId MaClTa6oB MopsyKa HeCKOMbKHX MeTpoB **. 3HayeHHA Oe3pa3mMepHo;} 
cbyHkuun f (z/L,) MorytT Obirb onpeyeneHb! SMMMpHyYeCcKH Ha OCHOBe npoBexe} 
HMA COOTBETCTBYIOWUX H3SMepeHHH XapakTepHCTUK CTPyKTypbl TeMMepaTypHor: 
Nova. 


VUuctutyT usHKu atTmocceppi Tloctynuso 
Akajlemuu HayK CCCP 16 IJ 1959 


UMTHPOBAHHAS JIATEPATYPA 


1 A.M. O6yxoB, Msn. AH CCCP, cep. reorp. u reodus., Ne 1 (1949). 2 A.M. Ar! 
nom, JLAH, 69, No 6 (1949). *S.Corrsin, J. Appl. Phys., 22, Ne 4, 419 (1951) 
4JI. 0. Jiaugay, E.M. Jing@muu, Mexanuxa cnnomnprx cpez, ra. V, M., 1954! 
5 A. H. Koamoropos, JAH, 30, Ne4 (1941), ® A.M. O6yxos, Hs3s. AH CCCP 
cep. reocus., Ne 3 (1951). 7 JI. HW. Cegos, Merogu nofo6ua uv pasMepHocTH B MexaHHKe 
M., 1954. 8 A.M. O6yxos, A.C. Mounu, Tp. Teodpus. uncer. AH CCCP, Ne 24 
(et) (1994)4"" 2aC) Us Ba. Pv ine’s tery 9 Proc:iRoypSoe:)1288 9287 (1957) ot Bande 
TapcKkuk, Mss. AH CCCP, cep. reocus., Ne 6 (1956). 


* C ananornunoli cutyalel MbI BCTpeyaemca Ip H3yUeHUM CpeHHX XapakTepucTHK Tipu 
3emHoro cylox (8), Te BIMAHHE KOHBeEKIMM TakxKe TeopeTHuecKH XapakTepu3yeTca HEKOTODpbIN 
macuiTa6om L, TakuM, uTo na z ~ L jelictBue apxXMMefOBEIX CHM CTAHOBUTCA CyMeCTBeHHBIM. 
Kak nokasanu uccneqopanusa TIpuctau (°), xapakTepucTuKu NPH3eMHOrO CJIOA OKasbiBaloTCHA 
BeCbMa 4YBCTBUTEIbHBIMH K Mapametpy 2/L, u yxe mpu z ~ 0,1 L Bauanne Konpekuun cTaHO 
BHTCA 3aMeTHBIM. 

** CneflyeT 3aMeTHTb, YTO ANA AOCTATOUHO GOMbIIMX BHICOT TipH HeycTOHuMBOH cTpaTH- 
(buKallMH SHeEpruA TyP6ymeHTHOCTH UM CBA3AHHAd Cc Heli uccHnanuA ¢€ OyneT onpexenatcs 
B OCHOBHOM KOHBCKI\MeH. OTOT MpefebHbIi pexkUM Tpe6yeT cneuMabHOrO paccmoTpenua. 
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TEO@H3HKA 
K. ®. TANKHH 


VHTEPNPETAUMS FPABATALMOHHbIX AHOMAJINA, 
OBYCJIOBJIEHHbIX KOHEYHbIMH LWWJIMHAPHYECKHMH TEJIAMW 


(Tpedcmaeaeno akademuxom B. B. Illyaetixunoim 191 1959) 


H3pecTHbl MpsAMble cnocoObl MHTepnperalluH [paBHTAallWOHHbIX aHOMaJuit 
(* *), o6ycnoBNeHHbIX KaK JBYMePHBIMH, Tak HW TpexMepHbIMH Tesamu. Ho 
B CBA3H C OTHOCHTEILHOM MpOcTOTOH MepBbIX MO CpaBHEHHIO CO BTOPbIMH TPH KO- 
JIMYCCTBEHHBIX pacueTaxX aHOMaJIHH HX YaCTO CUNTaIOT 6e3 AOCTATOUHbIX Ha TO 
OCOHBaHHH OOYCJIOBJICEHHBIMH JBYMePpHbIMH Teslamu. OmnpeseieHHe rpaHult 
MpHMeHUMOCTH TakOro MpeAnoNoO*KeHHA B OO- 
IeM ClLYuae NPeACTAaBJIAeT JOBOJIbHO CJIOXKHYIO 
3aauy, MPOH3BOJIbHOe Ke ACMOJb30BaHHe 
NpeANoMO*weHHA OeCKOHEUHOCTH NpocTHpaHHA 
W3yuaeMbIX OOBEKTOB pH UNTepmperalun 
TpaBUTaWMOHHbIX AHOMAJIMH MOKeT MpPHBeCTH 
K CYIL€CTBCHHbIM HETOUHOCTAM. 

BbIACHHM BeJIMUHHY 9THX HeTOUHOCTeH U 
BO3MOXKHbIe MYTH HX yueTa C WebIO MOBBbILLe- 
HHA JOCTOBEPHOCTH Pe3yJIbTaTOB MHTepmpe- 
Taunun. Jia pelmleHHaA 39TOH 3aqauu paccmorT- 
PUM paBHTalMOHHbIM adpdektT, o6ycJ10B- 
JICHHBIH KOHEYHbIM LWHJIMHAPHYeCKHM TeJIOM 
MIpOH3BOJIbHOrO ceyeHHA WIMHOH 2b no mpo- 
CTHPaHHIO C OOPa3YIOUWIMMH, MapadieNbHbIMA 3€MHOM MoBepxHoctTn (puc. 1). 
BriOepem KOOpAMHAaTHYy}O CHCTeMy Kak T10Ka3aHO Ha pxe. 1; Tora Ana mpodu- 
Jid, MpOXoMAero yepes cepesHHY Tesla nepneHAMKyJIAPHO ero NpOCcTHpaHHto, 
MOXKHO 3alMHCaTb 


Puce. 1 


ee r (x — a) dS ; 
be 2h \\ Ga OTS ‘ 
(1) 
zdS 
= 2s \\ [(x— a)? + 22]V (x—a)?+ 0+ 2 f 


(S) 


re Vx uv V,—mponsBomHble TpaBHTaWMOHHOTO NOTeHWMalla, a H Z— KoopyH- 
HaTbI TOVeK BO3MYlIialollero Tela; S— JoWlalb MONepeyHoro ceyeHHA Tela; 
k —rpaBuTall\woHHad MocTOAHHad; o—H30bITOK HH edeKT MJOTHOCTH; 
x — TeKylllad KOOpfHHaTa, OMpefermoulad NoNOKeHve NpHOopa Ha AHHMM UC- 
cule OBaHHs. 

BpluncJIMM BbIpaxKeHHA Buja: 


T ay J V ] V 2koS j y) 
== e — id — Ye 
a \ 24%, I, = e 2X; I, = \ E x eal X ( ) 


‘BainowHAA yKasaHHple omepalluu, MOJIyuHM 


I, =4ke \\ [+ —aretg 7|dS = — InkoS — the 


(S) 


\ arete 5 dS; 


Cie 


I, = Ake \\ E — arctg <|a dS = 2nkoSxy,— 4ko \ aarctg = dS; A 
(S) (S) | 


J =4ko \\ E —arctg =| zdS = 2nkoSz,— 4ko \ Zz arctg = as: 
¢S) (S) 


ire X, WH Zy— KOOPAHHATHI WeHTpa TAKeCTH NOMepeynoro ceyeHHA Teva. 

MoxxkHO 0Ka3aTb, UTO B YaCTHOM CJIyyae pH b—>oo BTOpble UAeHbI mipa-- 
BOH 4aCTH paBeHCTB (3) OOpalllaloTcA B HYJIb, H Mbl IIPHXOJMM K yxKe H3BeCT-} 
HbIM COOTHOWICHHAM M@X/lY JIOTeHWMabHBIMH (yHKWHAMH Ha ese 
IPAMOM WM MapaMeTpaMH AByXMepHoro Tevla: 


Tyco = 2nkoS; Ig co = 2nkeSxg3 Ts co = QkoS2y. (4) 


Bo BCeX OCTaJIbHbIX .ClyuaiX paBencTBO (4) coOmlofaTbcA He OyJeT, Mpu-: 
YeM OTKJIOHEHHA OyyT TeM OoJIbuIe, 4eM ME€HbIUe MPOTAKEHHOCTb Tesla MO! 
\MpocTupaHuo. 

Takum o6pa30M, JIA TOTO UYTOObI BOCHO/b30BaTbCA COpMysIaMH TOCKOli| 
3aauH C UeJbIO ONpeseseHHA MOWlaqH NoMmepeyHoro ceyeHHA WH KOOpAHHaT 
IeHTpa TAKeCTH, HeOOXOHMO B BbINHCIeHHbIe 3HayeHHA Jj, J, u I BBeCTH | 
ompaBKvw Ay, A, u As: | 

| 


Hy co =A, + Aj; deo = Ie + Ag; Ts 09 = 13 + Asz, (5) 


ime 


Wp eee N arcig dS; A, = 4no \\ arcig=dS; A= 4re \2 arctg = dS. 
(S) (S) (S) | 
(6) 


zZ 
[lonaraa b>>2z, pa30xKUuM BbIpaxkenne arctg- 10 MHTerpalaMH B pA. 


-B 9Tom cayyae (6) MoxHO MepenucaTb B BUe 


Ave ike [= Nes we we \?48 ee | 5 


A, =4ho|— ees \azds +...]; (7) 


= 

1) 
~~ 
=~ 


§ 
Ves +...]. 


B kayectBe lepporo NpHOAMW2KeHHA MO2KHO OFpaHHUHTECA MepBbIMH YeHaMu 
“pana: 
a ((z Wiehe areas \\ LISA goose \\ 2S. (8) 

(S) (S) (S) 

Ho jaxke NpH STOM OrpaHHyeHHH TOYHO BbIUMCAUTh 3HayeHHA A,, Ayu Ag 
He MpefcTaBJIAeTCA BO3MOXKHbIM. BwlyncdleHHe HX MO2%KHO TIpOBeCTH MeTOJ,OM 
MOCJe€ROBAaTeJIbHbIX NIPHOJIMKeHHH. 

B xauecTBe mepsoro NIpHONMKEH HS BemMuHHy A; H3 TpeTbero BbiparKe- 
‘HUA (2) MO2KHO \NpHHATD Cyleqyroulel: 


A= 


2 
A, =a /s (9) 


(1250 


ESE —— 


BeanunHy A, MOXKHO BBINHCJIMTb, BOCTOVIb30BaBLINCb B KavecTBe mepBoro 
UpwOAMKeHHA aHaOrHYHbIM MHTerpasioM Ja MmocKoro moss (2) 


4 ( [ev +41] ae. (10) 


—0oo 


Bpruvicsenne A, npexctaBnaeT Gonee cnoxKHy1O onepauto. CoorHomenuii, 


HEMCCPeACTBEHHO CBASbIBaIOULUX MOMeHT \\ 2dS c pacnpeyeneHvem morTeHiu- 
(S) 

@JbHBIX CYHKUMH Ha OeCKOHeEYHOH JIMHHM, HeH3BeCTHO JaxKe IA MocKoro 

moa. MoxkHO BOCHOuIb30BaTbCA H3BECTHbIM COOTHOUIeHHeM (2) Mexay pa3- 

HOCTbIO JBYX MOMe€HTOB OTHOCHTeJIbHO CCeli Xx HU 2: 


Qriko \\ (22 —a®)dS = | [2kozS — x°V,] dv. (11) 


(S) —0COo 


Hexoga us (11), aa Ten, WMerouLMX CeueHHe, BbITAHyTOe B BepTHKaJIbHOM 
HanlpaBJieHuu, B KayeCTBe MepBOro MpHOJIH2KeHHA MOXKHO MPHHATb 


Dope \ [= Sori rie tp (12) 


~ nb tb 


Jina TEJL, HMCIOULHX CeyeHHe, BbITAHYTOe B TOPH30HTAJIbHOM HallpaBJIeHHH, 
B KayecTBe IIepBOro TIPHOIW KeHHA MO2KHO TIPHHATb 


As=——-. (13) 


PasfeneHHe JBYX YNOMAHYTbIX CJly¥aeB CpaBHHTeJIbHO JIerKO MOXKeT ObITb 
BbINOJIHEHO C NOMOLM{bIO paBencTBa (11) nyTem npezBapvTebHOrO mepecueta 
Pa3HOCTH MOMCHTOB K OCAM, MpOXOMAMIHM Yepe3s WeHTp TAxKeCTH CeyeHHA. 
OnpeqeiuB TakHM oOOpa30M TlepBble npHOwuxKeHuA A,, A, u As, BbIyHCAAeM 


-mieppple mpHGsmKeHHA Ty coy Dp 00 HU 13 00, a H3 (4) HAXOAMM 3HAYeHHA Xy, 2, H 


S, COOTBETCTBYIOUINe 9TOMY IpHOMxKeHHIO. IloBTopHB HeCKOJIbKO pa3 TaKyt0 
onepallHio, Mbl MOJyYHM yTOUWHeHHOe 3HayeHHe Molla Monepeynoro ceyeHHA 
M KOOPAMHAT WeHTpa TAKeCTH Tea. 

Jia [pakTHyecKOrO HCIOb30BaHHA TpewiaraeMblIX COOTHOLIeHHH HeOOXxo- 
AMMO 3HaTb BeJHUMHY TOPH30HTaJIbHOM MpoTsKeHHOCTH Tela 2b MH 3Ha4eHHA 
V, Ha MHuM HaOsmOeHHA, KaK paBHJio, He H3MepxeMbIe B COBPeMeHHOH I1pak- 


uke. Besnunna 2b merKo MoxeT ObITb OMpeyesieHa C JOCTATOUHOH AIA Hallnx 


weuleH TOUHOCTbIO NO MOJIOXKeHHIO aOcuucc IKCTPECMaJIbHbIXx 3HayeHHi rOPH30H- 
TaJIbHbIX TpaHeCHTOB Vz B HallpaBJICeHHH MNpOCTHpaHHA TeJla, a 3HaAYeHHA Wee 


-MO>KHO BbIUMCAHTb 110 pe3yJbTaTaM WHCTPYMeHTaJIbHbIX H3MepeHHH V;, MOJIb- 
-3YACb W3BeECTHDIM COOTHOWeHHeM (*) Mexy BePpTHKaJIbHbIMM HM POPH3OHTAJIb- 


HbIMH TpaXHeHTaMH NOTeHWHaJla Ha OeCKOHEYHOH TIOCKOCTH. 


JlHenponetposcKHlh TropHblii WHCTHTYT Tlocrynn10 
um. Aptema 4 IV 1958 


LIMTHPOBAHHAS JINTEPATYPA 


17. A. Tam6ypmes, Has. AH CCCP, cep. reorp. u reopus., Ne 4 (1938). 
2A. A.3amopes, Hsp. AH CCCP, cep. reorp. u reopus., Ne 3 (1939). % A. TI. Ka- 
3auckuit, U3s. AH CCCP, cep. reorp. u reopus., Ne 2—3 (1938), *H.P.Maakun, 
Visas. AH CCCP., Org. cbus.-matem. HayK, Ne 8 (1930). 
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TEXHHIECKAA PH3SHKA 


A. TYTMAH 


MPHMEHEHWE ACHMNTOTHYECKOLO HHTEFPHPOBAHHSA 
BOJIHOBOrO YPABHEHHA K PEWIEHWIO HEKOTOPbIX 
BOJIHOBOJHbIX H PESOHATOPHbIX 3AAA4 


(I1pedcmaeaeno axademuxom B: A. Poxom 15 I 1959) 


TlpogfombHoe pacnpesesenne MOA B BOMHOBOLAX COXHOH COPMbI OMMHChI- 
BaeTCA OeCCKOHCUHOHM CHCTeMOHM JIMHeHHDIX WudcbepeHunaJIbHbIX YpaBHeHUH Js 
aMIVIHTYAHbIX KOS@PPHIMEHTOBR PassIMYHBIX THNOB BoH (°,°). Ecam momepeu- 
Hble MapaMeTPbl BOJIHOBOa MCHAIOTCA BOUb HalpaBJieHuA PacNpOCTpaHeHHA 
(z) MOcTaTOUHO MOCTeMeHHO, TO CBA3AMH M@KAY PasJIMYHbIMM THMaMH BOJIH, BO- 
o6ule TOBOpsA, MOXKHO mpeHeOpeub. Torga cucrema pacriafaerca, W Wat Karklow 
BOJIHbI MOXKET ObITh HAMMCaHO JHHEHHOe AudpepenHUMabHOe ypaBHeHHe BTOPOre: 


nopayKa | 
Pf /d? = pf, (1) 


re f=he, €n; C=kz; he—amnautyazHpi KoacpuuneHT MarHHTHOrO TOJIA 
E-BONHbI; €, — AMNIMTYAHbI KoaPpdPNUMeHT auleKTpHyuecKkoro Noa H-BOJHbI; 
k = 2r/h— BouHoOBCe uncs0; p(C) MoOxKeT MMeTb pasJIMUHbI BU B 3aBHCh~ 
MOCTH OT CTeIeHH MpvOiHKeHUA, MpHHATOH B 3amaue. [pu nocmeqoBaTeJbHOM 


NpeHeOpexKeHHH MaJIbIMH BTOPOrTO NMOpxAKa OTHCCHTeJIbHO Mepbl H3MeHeHH 
2 

x 

eh 


pz? THE Xe, %p — Kp 


NONepeyHbIX NapaMeTpoB BoHOBOWa p(C)=—1+ 


THYeCKHe YHCJIa CooTBeTCTBeHHO E- uw H-BoWH. 
Bo scex cuyyaix p(S)—MeqeHHo MeHsloulanca cbyHKuua €, uTO jaer 
BO3MO2KHOCTb HCIOJIb30BaTb JIA MpHOJIM2KeHHOrO pelleHHa ypaBHeHHaA (1) Me-| 
TOM Bpusuo09Ha, Beutuena, Kpamepca (BBK) (°, 4). Meroy BBK_ nepecraer 
ObITb IIPHMeCHHMBIM, e€CJIH BHYTpH paccMaTpHBaemoro npoMexkyTka ‘(byHKUAs! 
p(&) cOpatiaetca B HyJlb, T. €. H3y4"aeMbIH OTPe30K BOJIHOBOa COMep KUT KpH-! 
THYecKoe ceyeHHe. B sTOM CJTyYae MOXKHO BOCHOJIb3OBaTbCH aCHMMTOTHYeCKUMP} 
MeTOJaMH HHTerpHpoBaHuaA ypaBHeHuaA (1) B pacwiMpeHHoH cOmnacTu (', ”),, 
B OCHOBe KOTOPbIX Jle?%KHT COMocTaBsleHHe ypaBHeHuto (1) HeKoTOporo fpyrore, 
TaK Ha3bIBaeMOFO IIpHCOeAHHEHHOTO ypaBHeHuA 
d?y/ dt? = I(t)y, (2) 

pellleHve KOTOporo MOxKHO HaiiTH B ABHOM Bue. Mexmy mepeMeHHbIMH ypaB4 
HeHuA (2) H ypaBHenua (1) ycraHaBsMBaeTcH 3aBHCHMOCTD 


C=C(t), F()=Vdl/dty(t). (3) 


| 


Tora, ecm B paccMaTpuBaemoM uHTeppane AC qucbcepentinanbuce BbIparKe- 


il OF de A IP @! dG\ }2 AY 
Hue s(t) = —> ai (In ai) aire E (In 3) , KOTOpoe Ha3blBaloT IpOH3BOAHO 


Ilpapiia, Malo, MOXxHO, BOCOULe TOBOpA, C MOMOLIIO pelieHHi ypaBHenusn (2 
NOCTPOUTb MpHOIMKeHHble pewieHuaA ypaBHeHusa (1) B 9TOM uHTepBaze. 

EcJlM paccCMaTpHBaemblii npomexytok AC CoepxKUT WpecToH KopeHb € = Cq 
ynkunu p(C), TO B KayecTBe npucoeguHeHHCrO ypaBHeHus yAc6Ho Bbl6paTE 
AudtpepenuvaibHoe ypaBHeHue dynKkiun Diipu (1) d2y/dt? = ty, oOmnii un 
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| 


| 
| 
| 
| 


‘TerpadI KOTOpOrO MOXKeT ObiTb 3anvcaH B Buse y = Au(t) + Bu(t), rae u(t) 
4 o(f)—oyukuuu Siipu. Eco 3apucumocth € = C(t) BEiOpana B Bue 


i t 
Mees Di) dea ie (= a(Ge> Gynt — 0): 
So , (4) 


8 ¥ 
\Vp © dt =," (Ces Copan 0), 
g 
TO MeJJICHHOCTb H3MeHeHHA (PyHKWHH p(C) OOecMeynMBaeT MaJOCTb MpoH3BoL- 
How IIBapla B paccMaTpHBaemom mpomMexyrTKe AC, B TOM MCE HM B OKpecT- 
HOCTH KOpHA 5. [lostomy npu6mM2KeHHOe pellleHve ypaBHenus (1) Moxem mo- 
_JIYYHTb, BO3Bpallasch K MlepBOHayaJIbHOH (pyHKuun f: 


f=Vt/p()[Au(t) + Bo(t)], (5) 


| Tye ¢ onpefzenserca us dopmya (4). Mcnom3ya acummrorwueckve BbIpaxeHua 
| Ana yHkunh Oiipu ("), MoxHO y6equTpes, 4TO ByanH OT KopHaA SbyHKIMH 
p (6) pemenusa (5) mepexoyaT B pemieHua, nouyyaemple 10 Metony BBK. 
YkaxkeM [Be pe3OHATOPHBIX 3alauM, B KOTOPbIX OKa3bIBaeTCA yOOHBIM IpH- 
MeHeHHe aCHMINTOTHYeCKOrO HHTerpHpoBaHuA B paculMpeHHoH oGacTH. 
| I. BeckoHeyHbt BOMHOBOA Cc NocameOBAaATeMbHBIMH pac- 
MUuMpeHHeM H CyKeHWeM B KOHEUYHOH OOnacrnH (puc. 1, J). Ta- 
Kad CHCTeMa ABJIACTCA Pe3OHATOPOM JIA TeX THMOB BOJIH, KOTOpble MOryT 
‘pacnipocTpaHATbeCA B KaKOH-TO yaCTH paCWIMpeHHOH OOaCTH BOJIHOBOJa H 3aTy- 
XaloT BHe ee. MynKuua p(C) AA 9THX AByX THMOB BOJH OyeT MMeTb [Ba 
KOPHA, COOTBETCTBYIOMIMe ABYM KPHTHYeCCKHM Ce4YeHHAM Z = 2) H Z = 2;. Kpae- 
BBIMH yCJIOBMAMH ja f (C) SOyqeT TpeOoBaHve KOHeYHOCTH pellleHHaA Ha BCeL 
ocu. Torya ypaBHennto (1) MoxHo conocTaBuTb (*) ypaBHeHHe 


d’y/dt? = —(2n+1—?#*)y (6) 


€ TAKMMM Ke KpaeBbIMH yCJIOBHAMM Jia dyHKuuUu y(t). Ilapamerp n B ypaB- 
HeHuM (6) MpHHHMaeT TOJIbKO LeJble 3HadeHHA HM OMNpefeseT YMCIO HyWeH 
CO6CTBEHHOH (PyHKWMM sagan y,(t) =e-*? H,(t), rae H,(t) —n- nonunom 
OpMutTa. SaBHcHMOCTb MexKy MepemeHHbimu ¢ u C 3afaeTcaA COOTHOMIeHHeEM 


di/d=V —pOy7e@), “ety=22 41 2, (7) 


KK KOTOPOMy OGaBIAeTCA TpeOoBaHHe, UTOODI OHO MpHBOANO B COOTBeTCTBHe 
KopHu ¢, u fy dyHKunu g(t) KopHam C) = kz u C,;= kz, pynKunu p(o) u 
IMHTepBayl U3MeHeHuA ¢ — MHTepBasly U3MeHeHHA €. Oxas3blBaeTCA, YTO B 3TOM 
curyyae MeJIeHHOCTb H3MeHeHHA p(C) TakxKe OGecneyMBaeT MaJIOCTb Mpou3sBoL- 
Hou IBapia kak B OKpecTHOcTH KopHel p(¢), Tak H MexK,y HHMH, HalpHMep 
B OKpecTHocTH TouKH t =0, rye camy (yHKUHIO MOXKHO UPHOMKeHHO CUH- 
TaTb MOcTOAHHOH. B 3TOM MOXKHO yOeANTbCA, paCCMOTpeB COOTBETCTBYIONUIMe 
BbIPAKeHUA JA MpousBo_HOK IBapua, Zanuple B padore M. H. Ilerpatiens (?). 
Orcioya culeqyeT, YTO B KayecTBe IpHOmM2KeHHOrO BbIPAKeHHA JIA COOcTBeH- 
HbIX (PyYHKUMA 3akay, Waloulux MpoAoMHOe pachpeseseHve MoMA pH cBoooL- 
HbIX KOJIeOAHHAX Pe3OHaTOPa, MO2%KHO IIPHHATh (PyHKUMH 


fn = V de/dt yn (t). (8) 


Co6cTBeHHble 4HCIa, a CJIEOBaTeIbHO, HW pe30HaHCHble JVIMHb! BOJIH pe3o- 
HaTopa ompesemaTcH M3 TpeOOBaHHA COOTBETCTBHA MHTepBaJIOB H3MeHeHHA ft 
u C um Kopnen ¢, u fg KopHamM C, u C,. Hanomxenne storo TpeOoBaHuA Ha CO- 
oTHOWeHHe (7) NPHBOAUT K paBeHCTBYy 

‘1 


\ Vitae ae a, (9) 


u 
bo ty 


KOTOPO€ MOXKeT ObITb BbITOHEHO JIMLIb pH ONpeeJIeHHbIX — Pe2OHAHCHBIX 3Ha- 
yeHHAX NapamMetpa k = k;, Bxogaujero B tbyHKuHio p(C). Tlocae unterpupoBa-_ 
HHA B Mpapolt yacru (9) nowyyHM ypaBHeHHe JWIA Cipefemenua k; | 
ce | 
| V=pOd = (n+) m (10). 
S | 
Il. TlonyOeckoneuHbH BOMHOBOA c paculupeHuem y TOp- 
a BOWHOBO,Aa (puc. 1, J/). Saecb Tak>%Ke BOSMO%KeH pesOHaHC TeX THNOB 
BOJIH, KOTOpble paCclipCCTpaHAIOTCA B YaCTH pac— 
IUMpeHHOH O6lacTH WH 3aTyXaloT BHe ee. DyHk- 
wHa p(%) WA 9THX THOOB BOJIH HMeeT eHH- 
CTBeHHbIM KOPeHb, COOTBETCTBYIONMH OJHOMY 
KPHTHYeCKOMYy Ce4eHHIO BOJIHOBOJa Z = Z). Cuile-| 
JOBaTeJIbHO, B KaveCTBe NpHOJIH2xKeHHOrO pellle- 
HUA ypaBHeHua (1) MoxKeM OAT MPHHATb BbI- | 
paxeHve (5), Ha KOTOpCe HaflO Tellepb HaJIO- 
X%KHTb KpaeBble yCJIOBHA: TpeOOBaHHe KOHeEUHC- 
CTH pelueHHs pH z< Zz, M YCJIOBHe,. BbITeKalo- 
ulee U3 paBeHCTBa HYyJO KaCaTeJIBHOU CCCTaB- 
Pad | JIAOWLeH IIEKTPHYeCKOrO NOJIA Ha UealbHO npo- 
BOMALMLeH TOPUeBOH CTeHKe BOJIHCBORa (2 = Zz). 
Tak Kak (byHKuHA Dipu u(t) HeorpaHwvyeHHO BC3pacTaeT pH OOJbWAHX cJIC- 
*KUTeJIbHBIX ¢ (1), TO JIA yOBJIeTBOPeEHHA TpeOOBaHHA KOHeYHCCTH :byHKuHH F 
mIpH z2< 2; HeOOxOAMMO MICIOKUTb B BbIpPawKeHHH (5) 


A= 0. (11) 
Bropoe yciopue wn H-BcaH Jaer 
F (Gz) = en (Ez) = 0. (12) 


Jina E-BonH COOTHOWeHHe MexKAY aMIMJATYIKBIMH KOIPPHLneHTaMH 9JIeK- 
TpHyecKoro HM MarHHTHCrO MiCvie C TCUHCCTbIO WO MOCTCAHHCTO MHOKUTCAL 
MMeeT BHI 


dh 4 dx, 
aper ene 


he o 


Orcioya HMeeM BTcCpce ycvioBHe Aa E-BonH 


ine 
aaraciah : = OY (13) 
Haksiaypipan yenosus (11) u (12) wa pemexne (5), nomyuumM ypaBHeHve 
v(t) lene, =), (14) 


Ecau 7t®— s-H Kopenb (byHkunu u(t), TO H3 cooTHOWeHHA (4) MoxHO Ha- 


MMCaTb ypaBHeHHe JIA ONpeevIeHHA pe3CHAaHCHbIX 3HaYeHHH BOJIHOBCTO uNCJa 
nasa H-BowH 


cy 


| V—pat =*/,(— 29)". (15) 


Takum >e COpa30M, HakJlafbiBat Ha pewieHue (5) yesopua (11) u (13), 
NOJIyY4M jviad E-BOH ypaBHeHHve, cooTBeTcTByloulee ypaBHeHulo (14) gua 
H-BoJIH, M eC t,—KOpHM 9TOrO ypaBHeHHs, TO 


Vaph =) (— 4)" or ey 


0 


SX Cy 


OyeT ypaBHeHHeM JWIX ONpeeseHuA PC3OHAHCHBIX BOJHOBHIX 4nCen E-BouH. 
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B 3akl0ueHHe MpHBeLeM CpaBHUTeJIbHbIe JaHHbIe PaccuHTaHHBIX HW 9KCHe— 
HMEHTAJIBHO OMPeWeJICHHbIX PC3OHAHCHbIX JJIMH BOJIH JIA BOJIHOBOJa, H306pa- 
KeHHOYO Ha pu. 2. B sroii cucTeme BbIXOA Ha KPyroBoe ceueHHe OCYIeCTB/AeT- 
>A C MOMOULbIO ABYX BHHTOBEIX BOJIHOBOJOB. CeueHne Kaxk Oro 13 .HUX eCTb CeKTOD: 
IOCTOAHHOTO paduyca a = 30 MM, pacummpsiomuiica or & = 30° no a = 180°. 
Jar Buxta pasex 1010 mm. Boanosog 3akanunBaercs pemerkoli, cocrosueli 13: 
POHKHX PaWaIbHO PaCNOO*KeHHbIX MeperoposoK. OcHOBHaA BOJIHa, BOSOyx-- 
faBilaaica B CHcTeMe,— BoHa TE);. J\iA BONHBI BBICIerO NOpAKa pelerKa. 
IpakTHYeCKH HIpaeT pOJb MPOBOLAULeH CTeH- 


<u. Pacuer mpouspogusca isd BomHE! TEs, = 
Pak KaK H3 BOJIH BbICWIerO NOpAAKa B onH- & Z. 
SaHHOH CHCTeMe HaHOoulee BepOATHO BO36yx- + 


leHve STOH BOHBI (°). Okasastocb,.4uTO B Ha- 
1a30He H3MepeHHH (3,06—-3,9 cm) QA BOHDI QB ) 
TE2,; JOJ2KHbI UM€Tb MeCTO TPH pe30HaHCa. Z 


[lonyyenuble 43 cooTHomenus (15) pesonaxc- 

Hble JWIMHbI BOJIHbI CPaBHHBaJHCb C JWHHAaMH Puc. 2. 

BOJIH, IPH KOTOPbIX OTMe¥aJIHCb MHHHMYMbI 

A3MePeHHOTO B 3TOM ANala3zs0He KOB JIA OCHOBHOHM BOJIHbI. OCHOBaHHeEM Jai 
rakOrO CpaBHeHHA ABJIACTCA TO, UYTO Pe3OHAHCbI BOJIH BbICWIerO NOpAAKAa 
MPHBOLAT K OOJIbIMM MOTepAM Nepeqayn JIA OCHOBHOM BOJIHbI Wake mpu 
cma6oH CBA3H MeK]ly 3THMH BOsHaMU (’). CpaBHeHHe JlaJlO COOTBeETCTBHe: 
rpex pe3oHaHcoB BOJHbI TEs, TpeM HaHuO6osee KpPYyMHbIM IpoBajlaM KOB B 
qMana30He H3MepeHHit. 


PaccuWTaHHble pe30HaHCHble JIMHbI BOJH, CM 3,200 3,487 3,766 
J{AMHbI BOTH MHHHMYMOB KOB,. CM By yA) ks 


TakHM OOpa30M, OMNMCaHHbIli MeTOy pacueta Jaer yOBeETBOPHTeIbHbIe pe- 
3YJIbTaTbI, HECMOTPA Ha MOMYUEHHA B MPHMeHeEHHH POpMyJI, MOJLYYeHHbIX 1s 
IO YOECKOHEYHOFO BOJIHOBONA C HeasIbHO MPOBOAAULHMH CTCHKaMH, K PeaJIbHOlt 
tucteme (puc. 2). 

_ Aptop sbipaxkaer Osarogapnocrh B. M. MawKoslesy 3a mpesocraBlenne 


IKCIEPHMCHTAJIBHbIX JAHHbIX, HCMOJIbSOBaHHbIX B HacTOAMLeH CTaTbe. 


Tloctynusio0 
13 1 1959 
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XHMHA 


P. B. BHSFEPT, E. K. CABYUYK u M. TI. MOHOMAPUYK 


MCCJIEXOBAHHE MEXAHH3MA PHAPOJIM3A HATPOSAMELI[EHHbIX 
APWJICY JIBbPOHATOB C MOMOLIbIO 018 


(ITpedcmaenexo akademuxom M. WH. Kabaunuxom 151 1959) 


PeakUuu ruApolusa CO2%KHBIX SPMpPOB MOryT MpoTeKaTb MO allWAKUCOpOL- 
Homy (**) wim amKHIKUCIOpoqHoMy Mexanuamy (4) (pexe m0 060M ofHoBpe- 
MeHHO (°)). CyulecTBeHHOe BJIMAHHe Ha MCXaHU3M FHAPOMM3a OKa3bIBae}T SJICKTPO- 

O 


| Va 
OTPHWaTeIbHOCTh pafukasioB R u R’ B adupe R ony (6), a TaKxKe HasMuHe 


OR’ 

Z3aMECTHTeNeH, CO3alOlMX MPOCTPaHCTBeHHble MpenATCTBHA B MeCTe peakILHH 
(7°). Odupbl KapOoHOBLIX KHCJIOT HM MepBHYHbIX asMdaTHyecKHX CMMPTOB, 3a- 
MeIICHHbIX OCH3HJIOBbIX CIMPTOB H PeHOJIOB FTUAPOMHZYIOTCA MO allMIKUCOpOL- 
HoMy MexaHu3my ('° 13). AnkuaKucnOpoqHoMy MexaHu3my OularompusATcrByer 
YBeJIMYeHHE CHJIbI KHCOTH! (°) H BBELeHHe 2/ICEKTPOAOHOPHHIX rpynn BR’, yBeru- 
YUBAIOUNX ero CTAOWJIbHOCTb B BUC KapOOHHeBOFO HOHA, KaK 9TO HMeeT MECTO 
y 2pupos TperuuHrx cnupTos ('4). Bompoc o mecte pa3pbiBa CBA3H pelllaeTca OL- 
HO3HAUHO C MOMOLbIO H30TOMHOTO MeToya. M3yyenue KMHETHKU THAPOMM3a COXK- 
HbIX 2SPHPOB MOSBOAeT CYAUTb O eTaIAX Me€XaHH3Ma peaKUHH, B YaCTHOCTH 
PellIHTb, MpoTeKaeT OHA Kak peakuua S Ne | umn S Neo 2. Moxuo cuntatp ycta- 
HOBJICHHBIM, UTO aJIKHJIbHbIe 9p hI 3aMeWLEHHIX GeH30scybpoKucoT X ArSO2OR 
PU POMMZYIOTCA C PasPHIBOM CBA3H MO akusy (1°), mpHuem, ecm R — paduKan 
NepBHUHOrO cuupTa, TO peakuua mpotTeKkaer m0 S Ne 2 mexanusmy ('°, *”), ecru 
R — paguxkau Gex3usozoro (**), tukAoOatKuNOBOrO ('°), BTOpH4YHOrO HIM TpeTHY- 
Horo alMcpaTuyeckoro cnupta (°°), TO rHxpomH“3 MpoucxoLUT no HoHHOMY S Ne | 
MexaHu3my. Bompoc o mecTe pa3pbiBa CBA3H HM O MeXaHH3Me FHAPO/M3a apHJIOBbIX 
SbUPOB apOMaTHYeECKHX CYJbPOKUCOT MoTOe BpeMA OCTAaBaJICH OTKPBbITbIM. 
B nacrosmee BPeMA MMeETCA JIMIMb OHA padoTa Ha STY TeMY, B KOTOPOM C M0- 
moulbio HeO!® Opt WoKasaH allWJIKHCIOpOAHEIN MyTb THAponu3sa PeHHJI-H-TO- 
syoucymbouata (74). Hamm uccieqoBaHuA MO KMHeETHKe THAPOMM3a apHJICyJIb- 
qponatos (72-24) noyrBep2K alo JWIA HUX allWJIKUCIOpOsHBI S Ne 2 MexaHu3M. 

V3 Halimx JaHHbIxX M0 HCCeEOBaHHIO KMHETHKH FuAposH3a apHJIcysIbpOHAaTOB 
cnlelyeT, YTO BBEMeCHHE QICKTPOMHJIbHbIX 3aMecTHTeeH KaK B KHCJIOTHYIO, Tak 
H OCOOCHHO B CNMPTOBYIO COCTAaBJIAIOILY!IO SApHpa Pe3KO YBeHUMBaeT CKOPOCTb 
Tuyponusa. ApuncysmbpovaTsl, cofepxamue TBe HM Jake OJHy HATporpyniy 
B (peHOJIbHOM YaCTH MOJIEKYJIbI, B OTIMUME OT APYIHX 3aMelIleHHbIX aPHJICYJIb- 
ouaToB TupousyroTcA BOOM uM OOHapy2xKuBalOT apHJIMpyloulMe CBOLCTBA 
peakiun Cc aMMMaKOM 4 aMHHamn (°°, 7°). 

YuuTelBad, UTO B YKa3aHHbIX PeaKUMAX STH SPUPbI pearupyloT C Ppa3spbIBOM 
cpa3sH O— Ar, nogo6Ho asiKusIcybpoHaTaM, OblWwlO HHTepecHO HCCeOBAaTb 
MeNOuHOH uM HeliTpabHbI THApOMM3 HHTPOSaMeLeHHEIX apHJICyIb*oHaToB 
TAXKENOKUCIOPOMHOH BOOM C WeIbIO BbIACHCHMA MeCTa Pa3PbIBA CBA3H MPH 
rugqpomuse. 

B nactrosmel padore mleOuHOMy THApoMM3y mocpeCTBOM H2O!8 6pm mod- 
BePrHyTH: (eHu-4-HuTpoGeHsoucyibpouar (1), 4-HUuTpodeHHIOeH3OsIC Yu b(po- 
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nat (2), 2,4-nunurpocbenus-2-HuTpobeHsoucybouat (3), 2,4-2MHATpopenus-1- > 
Tomyoucynbponat (4). HefirparbHomy rHApouMN3sy TAKeNOKUCOPOLHOH BOLO ObI- | 
ju Mogzpepruytst supp (3 u 4), a Takxe 2,4-nuHuTpodenMOeHsONCybPouar. | 
Opupel Obwin osyyeHbl MPH B3aHMOeHCTBMM COOTBETCTBYIOUIMX CYJIbOXsO- | 
puzoB c deHomATamu B a6cosoTHOM cnupTe (*°). Uncrora »pupoB KOHTPOJMpo- 
BaslaCb 10 TeMHepaTypaM TWiaBJIeHHA WM aHaJIM3y Ha cepy. 

IllenouHoH rugApomus MpOusBOLMICA B QHOKCaHO-BOHOM cpefle, cosep2Ka-| 
mei 70% quoKcaHa. Sup uv wlel0"b Opamucb B OTHOMWeHHH | : 3. Peaks mpo-| 
BoJUacb B TepMocTaTe pH Temmepatype 80° B KomOax C OOpaTHbIM XOMOIMb- | 
HHKOM B TeyeHue 6 yacos. Ilocie OKOHYaHHA peaKUMM BOZHO-AMOKCaHOBBIL pa-) 
CTBOP OTTOHAICA Jocyxa B BakyyMe. | 

Bo3Hukwine pu rHApomuse cou cybpoKucNoT u CeHOwa, a Tak2Ke HeEMpo-| 
pearupoBaBlllad WleOUb PACTBOPAJIMCh B HeOOJIbINOM KOJIMYCCTBE BOZbI HU Hel- 
TpasMsoBaIucb CoMAHOH KucnoTOH. J[nA BbieeHHA eHOJIOB KHCIbI pa-| 
CTBOp OOpaGaTHIBaIcA SPUPOM, SPHPHbIC BbITAXKKH CYIIMJIMCh, BbIMAPHBaJINCd, | 
BLIJeMBIUHHCA (beHO MePerOHAJICA B BAKYYMEe, a N-HUTPOdeHOs MH AHHUTPOdeHoO! | 
OUHWaINCh JONOIHUTeIbHOH KpucTasIMsalueH. OcTaBlMlica mocie SKCTPak- | 
UHH BOJHbIM PacTBOP CYyJIbPOKHCOT HeHTPasIH30BaJICA EJKUM KaJIM M BbIMAa-| 
puBaca. BrinaBline COMM NepeKPUCTAMNIH3OBbIBAJIHCb HECKOJIbKO pas H3 BOB, | 
CYIUIMIHCb B SKCHKaTOpe H JOCNOHUTeEIbHO MePeKPHCTAIMSOBbIBAIMCh U3 
ciupta. | 

Hefirpanbueli ruypolu3 mpoBogusica Tak%Ke B BOJHOAMOKCaHOBBIX PacTBO- | 
pax, HO BarpeBaHHe mpogoumxKanocb 40—5O yacos. Ilo okoHYaHHH peakIMH KH- 
CJIbI PacTBOp Helitpamu3zoBanca KOH. Bpiyenenue u ouncTKa eHOJIOB HM Coulee 
CYIb(POKUCIOT MPOH3BOLMIHCh TaK Ke, Kak 9TO ObWIO OMHCAHO BBIILe. | 

OG6a mpoxykta ruzpomu3sa — deHO HU COUb CYMbCPOKHCJIOTHI, a TaKIKe UC- 
XOMHAA BOA aHasIMsupoOBasIucb Ha coxepxaHue O'S (77, 28). Ananu3s moKa3as. | 
UTO (PeHOJIbI MpakTHYeCKH He COLepxXaH U3ZObITKAa TAKeNOrO KUCMIOpowa: B HUX 
6bINO HalieHo or Hyia No 0,02% us6bITKa 9TOrO M30TONAa CBepxX MpuposHOre 
Bmecto 1,05% B ombiTax melouHoro ruzpomusa u 1,2% B ombiTax HeliTpasb- 
Horo rugpomu3a. Comu cyspdokucioT cofzepxamu O18 B KomMUeCTBe BeCbMa 
61M3KOM K TOMY, KOTOPOrO CeOBaIO ORKUAaTb B CIyyae Mepexoya B HX MOVIe- 
KyJIy OJHOTO aTOMa KUCIOpoa u3 TaxKeNOKuCIOpoAHOH BoE (0,96—0,98% 
B ONbITaX WeouHoro ruzpomu3sa u 1,11—1,13% B onbirax HelitpambHoro ruypo- 
13a). OTH JaHHble NOKa3bIBaIOT, UTO BCe MCCIeAOBaHHble apuscysbouarThl (mp 
HeEHTPaNbHOM M WeOUHOM FHAPOMH3e) THAPOJMB3YIOTCA NO allMIKUCHOPOAHOMY 
MeXaHH3My MO cxeMe: 


ArSO,OAr’ + O18H — ArSO,018H + Ar’O — ArSQ,018- + Ar’OH 


YuuTbipad WawHble WpebIyWIMX KMHETHYeCKUX UCCeqOBaHuH MOXHO Mper- 
NOJOHKUTb, YTO THAPOMHS OCYMIECTBAeETCA B Pe3yJIbTaTe HYKeOPHIbHOH aTaKu 
vonHa OH” Ha MOOKMTEIbHO 3apsAXKeHHbIT ATOM Cepbl. 

C WebiO BhIACHEHUA MPOMeXKYTOYHBIX CTA B MeXaHUsMe ruApomu3a apuu- 
CyJIbOHATOB MbI NIPOBeNH HEHTPaJIbHbIli ruzpomus scupow 2,4-yunuTpodernus-2- 
HUTPOOEH3ONCYIbMOKUCIOTH H 2,4-[MHATPOPeHUII-N-TOMYOICYAbPOKUCOTEI, He 
Hopeya ero fo Kouta. Henpopearupopapuime octaTKu aPupoB He comepxKanK 
u36bITKa ae OTH [aHHbIe MOSBOJIAIOT MPeCANOMOXKUTh, YTO MPOMEXKYTOUHEIM KOM- 

OAr’ 


naeke Ar —S 4 " WIM He OOpasyetca B xoye peakUHH Tu~ponMsa uu OH 
ll Orszy 
O 
TepseT PeHOKCHAHbIe HOHBI GpicTpee, 4eM HOHbI OH", uu, Hakouell, nepememjenue 
MPOTOHAa OT OMHOTO aTOMa KHCIOpoNa K Apyromy B 9TOM KOMMVeKce He ycmeBaer 
MPOH3OHTH WO ero pacnasla HU aTOMbI KHCIOposa TakuM OOpa30M He o6e3M4H- 
BaioTcad. B TOM OTHOLMIeCHUM apHJICyAbPOHATHI MIPOABMAIOT CXONCTBO Cc cbeHUJO- 
BEIM 3PHPOM OeH3O/ICYIbOKUCJOTH, AIX KOTOporo TakxKe He HaGOmOLanoch 
B Mpollecce ero rupouu3a OOMeHa KucOpoya (°°). B nporHBonoNOxKHOCTh STOMY 
ANKUNOeH30AaTHI (IPH AX THAposuse) OOHapPyxXUBAIOT KHCOPOAHEIi OOMeH Gia 
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Tor @aktT, ¥To y HUTpO3aMeMeHHEIX apuscyrb@oHaTOB B peakWHv c aMvHamMu 
paspbipaetca cBaisb O — Ar (?*), a np HeliTpambHOM UM MenOuHOM rHgposmuse 
_¢Bi3b S — O MOXHO OOBACHMTS TeM, YTO UCCENOBAHHbIe SAPUpsI 110 CBOUM CBOI!- 
CTBaM IIPpHONMxKalOTCH K KHCOTHBIM aHTMApusaM, Tak YTO DacienmeHHe UX MO- 
JI€KYJI MOXKET MPOMCXOAMTb NO OGeHM CTOpOHaM 3*HPHOTO KUuCMOpona, NpHueM 
HallpaBsleCHHe pa3spbIBa CBA3€H 3aBMCUT OT YCJIOBHM HW MapTHepa B peakuMu. Ta- 
_KMM OOpasoM, Halll JaHHble 06 allvIKUCNOPpOAHOM MYTH THLpomusa ucclelye- 
MBIX SSHPOB HE MpPOTHBOpeyaT apHsMpyioulemy AelicTBUIO HEKOTOPBIX H3 HUX. 
MbI TakxKe U3YYHJIH BO3MOXKHOCTh M3OTOMHOTO OOMeHa KUCMOposa Me@xK]Ly 
H20** u quoxcaom, Gexsoncybdbouatom HaTpusa 2,4-2MHUTPOeHOJIOM B TeX 
2K YCOBHAX, IPH KOTOPbIX NPOBOAWJICA THApPOM3, TaK KaK 9TOT COMeH MOr 
Obl UCKa3uTb HaluM pesynbtatE. JMoKcaH Obi BbIZeeH M3 BOHO-MMOKCaHOBOL 
CMecH Nocwe rHq@pouM3a, mpoxom*KaBueroca 40 uacos upu 80°, u nocne TuaTesb- 
HOrO BbICYIIMBaHHA HW MeperOHKM Haj MeTAaJWIMYeCKHM HaTPHeM He COsepxa 
u30piTKa O**. PacrBop Gex3oucybtbonatTa HaTpua HarpeBasica c H2O!8 4 ana 
Ha KHMsleH OaHe. BricyuieHHad HM NepeKPHCTaIM30BaHHaA 3 CHUpPTa COub 
TaKxKe He COJepKasla TAKeMOTO KUCIOpOMa. 2,4-MHHUTPOeHON MO MuTepaTyp- 
HBIM JaHHbimM (7°) npx 140° o6HapyxuBaer KucnopogHEi o6meH. B mpoTuBo- 
MOJIOHKHOCTh STOMY B YCJIOBUAX TuApomHsa (HarpeBaHue 40 4. mpu 80° co cmechIO 
H20'* — quoxcaH) MbI He O6Hapy2KuJIM H30TONHOTO OOMeHa. OTH MpOBepouHble 
ONBITLI MOKa3aJIH, UTO B YCJIOBHAX NPOBeZCHHIX HaMH ONbITOB HExKeMAaTWIbHbIE 
peak M30TONHOFO OOMeHa OTCYTCTRYIOT. 


JJbBOBCKHH NOJMTeXHMYeCKHM MHCTUTYT Uoctynuso 
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me. A. Bunton, Frei, J. Chem: Soc., 1951-1872, * P.B..Busrep tT, Yxp, 
XHM. XypH., 20, 272 (1954). * P. B. Busrept, )KOX, 28, 1873 (1958). 4 P. B. Bus- 
mept, E. K.Caspuyxk, )KOX, 26, 2268 (1956). * P. B. Busrept, E. K. Cas- 
Bey kK, SKOX, 28; 2114 (1958). *°P. B. Busrept, A... Bepxkman, jKOX, 28, 
2119 (1958). 2? WH. 0. Pparepos, Ipo6memp kunetuKu u KaTau3a, M30Tonbl B katTa- 
guse, M., 1957, ctp.373. #8 A.W. BpoacKkuh, C. T. Lemugenxko, J. J.Ctpua- 
mak, B. P. Jliemxae6, DKypn anan. xumun, 10, 256 (1955). *° B. B. Deceuko, 
M0. parepos, JAH, 101, 695 (1955). *C.A. Bunton, D. ON. Spa t- 
cher, J. Chem. Soc., 1956, 1079. *1 M. L. Bender, J. Am. Chem. Soc., 78, 1626 ‘1951). 
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Jlornagm Axagemun nayr CCCP 
1959. Tom 125, N 6 


XHMH fA 


Akxayemuxk M. WH. KABAUHHK, E. H. UBETKOB uw UKAH-)KYH-1OM 
METOJ, CHHTE3A KUCJIbIX IMHMPOB POCP®HMHHCTHIX KUCJIOT 


Kucapie stpupbl asiKusocpuHUCTHIX KHCJIOT B MPOTHBOMOJOXKHOCTh aHaJio-} 
THUHBIM IIPOW3BORHbIM CboccpopucTO KHCJIOTbI H3yYeHbI MaJIO. OTO B OCHOBHOM} 
OOYCIOBJIEHO OTCYTCTBHeM YOOHBIX OOWIMX MeTOROB CHHTe3a aJIKHJIAUXOp-| 
(poctbHHOB, KOTOpbIe CJy2%KaT OOBIUHO MCXOJHbIMM BeleCTBaMH [WIA now y4eHus} 
Pa3IMUHBIX MPOW3BOAHEIX aJIKHJIOCHUHUCTHIX KUCJOT, B TOM YMCJIe H UX KHCJIBIX} 
apupos. | 

B 1952 r. B. A. Ap6y30n u H. VW. Pusnonoxenckui (') cHHTesHpoBasN pA 
KUCJIbIX 3dHpOB sTUIdocHHUCTOH KUCJIOTbI B3aHMOJeHCTBHEM COOTBETCTBYIO- 
IHX CHMPTOB C 3TH AUXMOpPocHHOM, ABJIAIOUJUMCA B HaCTOALee BPeMA OJHUM} 
M3 HaHOoee JOCTYNHBIX aJIKMIAAxXopdocpuHos. | 


O 
Va 
CeHsPCle -+ 2ROH — C2HsP — OR + RCI + HCl 
SS 
H 


| 
| 


Bpwih W3y4eHb! (usHuecKHe CBOHicTBa (*) NOJYYCHHBIX BeleCTB, PeaKIMH asi4 
KHJIMpoBaHHa (*) u aluMpoBaHusa (*) ux HaTPHeBBIX Cosel, a TAK*Ke peakIMU MpH4 
COeAMHeEHHA K Pa3JIMYHbIM HeNpeebHBIM CoeqMHeHHAM (°-*). U3 apomaTuueckH® 
MIPOH3BOMHbIX MOYYeHbI JIMUIb KHCJIbIe Spupbl enusmcbocdunucrohw KUCIOTH 
(°,8*°), MpHMeHABLIMeCA JIA CHHTe3a Pa3JIMUHbIX NPOHSBOLHBIX (eHuMaIIKU4 
cboccbuHoBbIx KucmoT (°, ®, & +). 

B HacTosulel paOore onucaH OOWIMH MeTOA CHHTe3a KUCIbIX S*PUPOB aJiKWWI- 
H apHJICPOCUHUCTHIX KHCOT THAPOJIM30OM COOTBETCTBYIONIAX TOJHEIX IXpupoB, 
KOTOpble JIeTKO MOyyaloTcA NO paspaOoTaHHOMy PpaHee cnoco6y u3 AMaKHI4 
XopdocuToB UH MarHuiopranwyueckux coequnennit (12). [Iponecc moxer 6bITH 
OCYULeCTBIICH O€3 BbIAeCCHHA COOTBETCTBYIOWAX MOMHEIX ScupoB cocdHHUCTHIN 
KHCJIOT B UHCTOM BUC, a UMCHHO, AeHCTBHEM BO/bI Ha peaKUMOHHYiO CMeCb, Opa 
SYIOMLYIOCA B Pe3yJIbTATe B3aMMOJeHCTBUA AualKUIXOpdocuta c MarHuhopra4 
HHYeCKHM MPOH3BOJHbIM ) 

O 
MgX 
(RO)2PC] a (RO),PR'—!> Roe R’ 
“J | 
lel 


| 

PacrBop Marnulioprannyeckoro coequnenua (0,11 mona ranouquoro aul KW 
wu apua, 0,11 r-ar. Marana B 50 Ma acupa) npu6aBasioT no KaniaM mIpH 9Hep? 
THYHOM MepemenmBannn K 0,10 Mona Quankunxnopdocdura B 50 ma adbupa 
Ip Temllepatype peaKIMOHHOH Maccbl —60--5°. Sarem Jaior Temmepatype m+ 
BLICHTLCH 20 20°, mocie yero pH MepememmMBaHHH BBOLZAT 50 ma 5% pacTBop4 
XJIOPHCTOrO AMMOHHA, H CMC€Cb OCTABIAIOT CTOATh Ha HOUb. OQpupulii coli OT! 
AeMAIOT, BOXHLIM M3BUIeKaloT XOpoopMom (3 X 50 Ma), xopodopmuBIi 9KCTPakt 
M SPMpHbIH pacTBop (uJIbTPy!IOT yepe3 co Ge3sB0qHOro cyibtpata HaTpus, pa: 
CTBOPHTCJIM yaIAlOT B BaKYYMC, OCTaTOK Nleperounsior. Bce onepaluu mpoBossA 
B aTMOcepe ounUeHHOrO a30Ta. BpIxofbl, KOHCTAHTHI H aHaJINTHUeCKHe ae 
NOJYYeCHHbIX COeIMHeEHHH MpHBeweup B Tabu. |. 
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T enuroey 


Moxo6yTH0BbIit sup GeHsHsdocpuHACcTOh KHCOTHI JleliCTBHeM HaTPHAl B TO- | 
syome Obi MpeBpallleH B COOTBETCTBYIOULYIO CONb HW Malee KHINAYCHHEM C XuO- | 
PHCTEIM O€H3HJIOM B TeyeHHe 3 ¥acoB — B OyTHVJIOBbIK adup Lu6ensucocpuHosBoL | 
KUCHOTHI; BEIXOL 67%, T. mul. 77,5—78° (a3 NeTpometHoro apupa). | 


Hatimeno %: C 71,58; 71,73; H 7,59; 7,64; P 10,35; 40,00 
CigHogPO2. Brraucueno %: C 71,50; H 7,66; P 10,24 


OmpiieHuem OyTunosoro 2pupa Yqu6ensumocuHOBOK KHCJIOTbI PaCTBOPOM | 
eqkoro Kanu (10 uac. kuneHuA) nomyyeHa uGeHsumdocpuHoBaA KUCJOTA, | 
7. na. 191,5—192,3°. CmeuianHaa mpo6a c KHCMOTOH, CHHTe3HPpOBaHHOK U3 
yuatumocduta uv xmopucroro Gexsunmaruua (15), T. na. 191,5—192,3°. JIutepa- | 
TYpHbIe JaHHble: T. nu. 189—189,8° (4%), 7. mt. 192° (*). 

Ananorm4uHo 43 MOHOOyTHOBOrO ac:upa MponHdpocpuHUCTOH KHMCOTEI MO- | 
ayyeH OyTuoBbli sapup AumponusndocpuHOBOH KUHCJIOTHI; BbIXOL 58,7%, | 
tT. kun. 90,5—91,57/2,5 mm; 7% 1,4419; 3°. 0,9389. MR uaiigeno 58,13; | 
MR suuncneno 58,12. JIuteparypHble AanHble: T. KUT. 78—79°/1 MM; Mp 1,4389; | 
Gd, 20,9343" (°°); 


Haiineno %: C 58,00; 57,96; H 14,26; 11,12; P 14,95; 15,02 
CyollegPOg. BrruucneHo %: C 58,23; H 11,24; P 15,02 


Jia pacuera MomeKYAAPHBIX pepakUMi KHCIbIX SPUPOB aKUIPocpuHUCTHIX 
KHCJOT MPHMeHANOCh 3HAaYeHHe ATOMHOM pedpakuun docdopa 5,09, HalieHHoe 
M3 MOJYYCHHBIX HAMM SKCMepHMeCHTAaJIbHbIX JaHHbIx u WanHbix B.gA. ApOysopa 
vu H. W. Pusnosoxencxoro (*). 


YncTuTy? deMeHTOOpraHHueckHx CoeMMHeHH Tloctynuio 
Axkajlemuu Hayk CCCP 16 Il 1959 


(MTHPOBAHHAA JIMATEPATYPA 


B.A. Ap6y3o0B8, H.W. Pusnonoxenckuit, H3s. AH CCCP, OXH, 
1952, 956. # B.A. Ap6ys3os, B.C. Bunorpagosa, Use. AH CCCP, OXH, 
1954, 622. “5. A. Ap6y30B8, H.H.Pusnonaomxeuckui, Use. AH CCCP, 
OXH, 1955, 253. 46B. A. Ap6ys3os, H.W. Pusnonoxenckuht, Usps. AH 


a 
a) 
fe 
= 
Oo 
va 
a 
© 
ou 
Be 


631.-. A. Hilly toseuk, J..-X.A pmyxametosna, Vee 
AH CCCP, OXH, 1952,902. ® A. H. Tygosuk, Yen. eke 93, 547 (1954); A. H. IT y- 
nopuxk, H.T. Woao3HoBa, KOX, 25, 778 (1955); A. H. lygzosux, UH. B. Ko- 
HOoBawnoOBa, P. E. Kpuponocosa, KOX, 26, 3110 (1956). 7A. H. ly go- 
Buk, P. Jl. Ca6Ouposa, T. A. Tenep, SKOX, 24, 1026 (1954). *®G.M. Koso- 
lapoff, J. Am. Chem. Soc., 72, 4292 (1950). ®M.UW. Ka6Oauuuk, T. A. Men- 
penb, Msp. AH CCCP, OXH, 1954, 1024. 1H. L. Jackson, [lar. CIA 2722538 | 


(1955); Chem. Abstr., 50, 4218d (1956). ™B.C.A6pamos, M.W. Kamu K Hi 
YKOX, 28, 3859 (1958). 12 M.U. KaOauuuk, E.H. Iperxos, JAH, 117, 817 (1957), 


BRO CeMibler, J. S. Bradley, L..A..Hamil to n,, JcsAm. Chem, .soce eres 


o299F(1956).- 4 EaA. Letts, R.aF. Blake, J./Chemt+Soct 501776 0 (1scome 
1 M.W. KaGauunux, T.A.Mactpwkosa, A. 9. Iunos, ROK 291 | 


(1959), B meuaTu. 
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Aornagn Akagemun nayr CCCP 
1959. Tom 125, Ne 6 


XHMHA 


M. M. KOTOH, T. M. KHCEJIEBA u B. A. NMAPHBOK 


CHHTE3 NOJIMMEPH3YFOWMXCA METAKPHJIATOB 
TPHAJIK HJI(APHJI)OJIOBA 


(ITpedcmaenexo axademuxom A, H. Heemeanoeoim 91] 1959) 


3a mocueqHee BpeMA B JIMTepaType OTCYTCTBOBaJIM CBeeHuA O TOyYeHHH 
MeTaKPHaTOB aJIKHJIbHbIX WM AaPWJIbHbIX MPOM3BOTHBIX Os0Ba. JluuIb HeaBHO 
omucaHoO Nowyuenve [MMetakpusiata umerTHonosa ('). Hamu Bnepppie nowy- 
YeHbI MOJMMEPH3YIOWHeCA MeTaKPHaThl TpvaJKUJI(apu)MpOMSBOLHBIX OJIOBAa: 
1) mMerakpuaT TpumeTumonoBal CHe = C(CH;)COOSn(CHs)3; 2) merakpuuat 
TpusTuoNoBa CHe = C(CH3)COOSn(C2Hs)3; 3) mMerakpunaT tTpu(A-6yruu)- 
omopa CHe = C(CHs)COOSn(C,H,)3 u 4) MerakpuaT Tpudenunoopa 
CH2}= C(CH3)COOSn(CgHs)3. CuHte3 MeTaKkpwuiaToR TpHasiKus(apHs)onoBa 
OCYLICCTBIIAJICA B3aHMOJeCHCTBHEM COOTBETCTBYIONMX THpooKucelt Tpuas- 
KMJI(apHJI)OOBa WH MeTaKPHJIOBOH KHCOTHI B pacTBope alleToHa. 

BemlecTBa 3TH MpelcTaBAloT coOoH Oelble KPHCTalIMYecKHe COeqMHeEHHA, 
pacTBOpHMbIe B OpraHWyecKHX paCTBOpHTeIAxX. OHM serKO TOMMepHsyl1oTCA 
B O10Ke H B pacTBOpe, a TaK2Ke CONONUMEPH3YIOTCA C BUHUJIbHbIMA MOHOMepaMu 
Cc o0pa30BaHHeM Mpo3payuHbIx GOeCIWBeETHbIX MIaCTHuYeCKHX MaCC. 

VuTepecHo OTMETHTb, 4TO YIJIMHeHHe aJIKHIbHOTO pallukKasla B OOBOCOJep- 
M@allluX MeTaKpulaTax BIMAeT Ha CBOMCTBa MOyyaeMbIx NoWMMepoB. Tak, ecu 
MeTaKpHlaTHI TpHMeTHI(STH)ONOBa MpecTaBsI0oT coOoH TBepAble NOMMMepH, 

TO MeTaKpuslaT TpHOyTHAONOBa NowyuaeTcA BiBUAe MpospayHoro] GecuBeTHOrO 
9acTH4yHOTO rea. 


IKCNeCPHUMCHTANBHAA WACTL™ } 


CuutTes rugpookuceHi TpHaiKus(apHi)on0Ba OCYLIeCTBIAICA Mocue,OBa- 

TEJIbHLIM IIPpeBPallleHHeM TeTPaaJIKHJIbHbIX (APHJIbHBIX) COCAMHEHHH OJI0Ba B XJIO- 

_ pHJIbI HW 3aTeM B THAPOOKHCH OOHMHbIMH MeTOJaMH. TuApOOKHCb TPHMeTHJOOBa 
‘MouwyyeHa B Be GecliBeTHLIX TOHKHX Hr (*). 


Hatizeno % 3 Sn 65,372, 
C3HypOSns BotynceHo %: Sn 65,74 


{uApooKuceb TpusTHNONOBa UMesa T. KH. 153—155° (20 m/), T. ma. 45° (#). 
Tumpooxkuce Tpu(A-GyTum)on0Ba uMeta T. Kum. 186—190°(5m/m) (+). Tuqpo- 
OKYCb TpueHHOOBa NoWyyeHa BBUAe OnecTaMMXx MacTHHOK, T. m1. 119° (°). 

CHHTe3 MeTaKPHaTOB TpHa/IKUI(apH)OOBa NPOBOLMICA B KONE c oOpaTHbIM 
XOJOIWIbHHKOM. BpaJiucb MOJIAPHbI€ COOTHOLIeHHA MeTaKPHJIOBOH KHCJOTEI 
HM COOTBETCTBYIOWeH FHAPOOKHCH TPHaIKMJI(apHs)oOBa B pacTBOpe alleToHa. 
PeakuuonHas cmecb HarpeBaacb 30—60 mHH. Ha BOAAHOM Oane. AlleToH yJa- 
Jiasicd OTTOHKOM B BakyyMe. OcTaTOK, MpedcTapisiouuH coOok MeTakpusaT 
TpHaKUI(apHs)ONOBA, TWaTeMbHO OUMMaicA pakWMOHHPOBaHHOM Teperou- 
Koil B BaKyyMe M MepeKpucTamMsauuelt us rekcana. Burxog 60—80%. 


* Tipu yuacrun,B. A. Ap6ysoza. 
4263 


MerakpuulaT TPHMeTHIO0Ba — OerbIe MeKHe KPHCTAaJVIbI, T. TW. “79%, 
MerakpuaaT TpusTHIOMOBa — Oenble urombuaTEle KPUCTaIAb, T. 11. 76—79"., 


Haliqeno %: Sn 40,64 
CioH2902Sn. Brraucueno %: Sn 40,89 


} 
| 


MeraxpuaatT Tpu-(H-OyTHI)ONOBa—Oesbie HrOMbYaTbIe KPHCTaJVJIbI, T. | 
20—22°. | 
Hatiqeno %: C 52,33; H 8,92; Sn 31,70 | 

CigHgg02Sn. Barancuieno %: C 54,20; H 8,53; Sn 11,73 


Merakpuuiat Tpudenusosi0Ba — Oesble MeJIKHe KpUCTaJIbI, T. mI. 91—92°. 


Haiigeno %: Sn 28,17 
CopH2,02Sn. BrryncmeHo %: Sn 27,39 


IIpu B3auMojelicrBu MeTakpusaTa TpueHHONOBa CO CIMPTOBLIM HCl mpouc-: 
XOJUT oOpasoBanne MeTaKPHJIOBOM KHCJOTLI WM XJIOPHCTOrO TpHdeHHONOBa Cc} 
T10. 105° (HaiiqeHo % Sn — 30,30, BpruncaeHo 30,86). 

IIpH B3aMMojelHcTBHH MeTaKpHulaTa TpudeHHOOBa CO CNHPTOBbIM KOH 
IIpOHCXOZHT OOpas0BaHHve MeTaKpHlaTa KaJIMA UM THAPOOKHCH TPHpeHHJIONOBa} 
(tr. ma. 118—119°). Merakpunatbl TpuanKus(apu)onoBa NOJIMM€PHSYIOTCA Kak 
B OTCYTCTBHE HHULWMAaTOPOB, Tak HM B MpPHCyTCTBHH MepeKucel H a30CoeqMHeHHH. 

JjaibHelitiee H3y4eHHe CBOHCTB NOJMMepoB HM COMOMMMepoB MpososxKaerca. 


MucTHTyT BbICOKOMOJIEKYJIAPHBIX CoeqMHeHHi Tlocrynuso 
Axkajlemuuv  HayK CCCP 26 I 1959 


Tlonutexuuueckui wucTuTyT um. M. VM. Kanununa 


WHMTHPOBAHHAS JIMTEPATYPA 


fA.Saitow, E. Rochow, D.Seyferth, J. Org. Chem., 23, 116 (1958). 
2 E. Kraus, R. Bullard, J. Am. Chem. Soc., 51, 3606 (1929). 3 A. Cahours, 
Ann. Chem., 114, 362 (1860). aw, Jones, W. Davies, J. Chem. Soc., 1947, 1450- 
&K, A. Kouertkop, Wy debeuiiiay ike AneKkcauapos, DKOX, 6, 1672 (1936). 
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Horaagn Akaywemun nayx CCCP 
1959. Tom 125, N 6 


XHMHA 


Akayemuk A. H. HECMESHOB, uaen-Koppecnonzent AH CCCP O. A. PEYTOB, 
T. TM. TOJICTAS, O. A. IITHIbIHA, JI. C. HCAEBA, M. ©. TYPUHMHCKMA 
uF. TM. BOUKAPEBA 


| METAJIJIOOPrTAHHUECKHE COEAMHEHUWS 3 JIBOMHbIX 

: COJIEM FAJIOMAHbIX METAJIWJIOB HW TAJIOTEHOHHEB 

| 

: Hacrosmjai pa6ota o0aBseT K JByM TlyOoKO aHaJlorMyHbiM Apyr Apyry 
| TuMaM peakiiMii CHHTe3a MeTaJIIOOpraHMuecKUX COeAMHeHUM, BbIpPaxKaeMblx 
 OOWIHMM ypaBHeHHaMu: 


(ArNeX)m MX q+ - WA) ete MEX tein Np. = M” X, (4) (1) 


(Ary IMO XK she IM Arg MD Camas mArJ roe x (?), (II) 
elle Ba: 


fAr.BrX), MM X, + 2 M? > Atm M” X,—m + mArBr + | MU) Xo 7 GIL) 
(Ar.CiX),,M@ Ki = MO Ary Ma Xo om ArCl + ae open (Ov) 


B meroge JBOMHBIX AHa30HHHHBIX! cole (1) B KayecTBe MeTaa M” moxer 
dburypuposatp Hg, T1, Sn, Pb, As, Sb, Bi; B KayecrBe Metauuia M” qua pa3HBix 
KoMOvHaunit — Cu, Zn, Fe, a taxxe M'” )— M”. B meroge mpofineix fiozo- 
HHeBBIX covei (2) B KayectBe M” nsyuenst Hg, Sn, Sb, Bi, KorToppie jalor 
XOpoluHH BbIXOX COOTBETCTBYIOWIMX  ,MeTaJJOOpraHuuecKHX  CcoeHHe- 
nuit. B xauecrse M\) npumenserca O6blNHO TOT Ke MeTaJJ M” nau uHorga 
Zn, Cu. Peakuuu pa3ssi0x%xeHHA MOpOwkaMM MeTaJJIOB JBOMHbIX COJIeH raJo- 
TeHHOB WudeHUMOpoMOHUuA (COOTBETCTBEHHO XJIOPOHNA) HM TasIOMMHOrO MeTaJa 
MbI IIPOBOAHJIM B pacTBOpe alleTOHa C IIpHMeHeHHeM IOpOIKOB TeX 2%Ke MeTaJ- 
JOB, 4¥TO uM B padorax O. A. Peytosa u O. A. IITHubHOow yma AndeHu- 
HONOHHeBLIX JIBOMHbIX cove. TeveHwe HM pe3yJbTaT 9THX HOBbIX peaKIMl 
OKa3aJIMCb COBeEPIIeCHHO aHaJIOTHYHbIMH TaKOBLIM JIA AuPeHHMONOHMEBbIX 
JBOHHBIX cCOosleH—HOBOe TOJTBepxeHHe OM3KOM aHaJIOrMH BCeX Tpex 
Mapu JirasioreHoHues. 

IIpu pasioxennu ABolinbix cove oquctoro Au@eHuJXMOpoHuA HU HOLH- 
croro mudenum6pomonua c HgJ_. mopomKOoM Meyu B alleTOHe Ha xOJIOy 
oOpasyercd peHnsMepkypiiomuq c Bblxomam1 B 22 u 35% cooTBeT- 
CTBeEHHO: 


[(CeHs)2Cl*] HgJy SY CsHsHgJ , 


[(CoHs)2Br+] HgJ, SY CeHs HgJ. 
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[Ipu pasioxeHuH BOMHBIX covleli /XOpMCTOTO AHPeHUJIXJOPOHHA H XJIO 
pucroro udexusm6pomonua c SnCl, Mopoilikom os0Ba o6pa3yeTca AByXJ0 
pHcToe WudeHHsIONOBO Cc BbIXO,aMM B 57 U 55% COOTBETCTBEHHO: 


[(CsHs)2Cl+]2 SnCl2~ S$? (CeHs)2SnCle 
[(CoHs)2Br*]2SnCl2— $2 (CsHs)2SnClo. 


Ta6muma 1} 


Avasu3 


T- P Cy Y EieeS MetaJ, % 
®opmMysa cou DeEp AS te 70 » % % 


Haliq. | BbIUMCJ.} Haid. | BbINHC.| HAW, |BHIUHCI. 


{(CoH,)sBr] HgJ, 108—109 (*) 
{(CeH,)2Cl] HeJ, 100—100,5 (°) 
{(C.H;),0] HgJs 156—157 (°) 
{(CeHy):0] Cus? 207 ate hee ba pea ea 
{(CeH,)2Br] TICL go—e1 * | 3296 | oaea | prep | 174 
{(CoH,):CI] TIC 79-80 * | 34°98 | 26,00 | 5'oe | 1,89 
[(CeH,),0] TIC 125—126 36°36 36,42 360 2,04 
[(C.H,),0] FeCl * tii—42 | 4849 | 48:60 | 3°39 | 3.97 | Gbge | 12,557 
[(C.H,)sBr} SnCl, s7s—tg0 | 35°96 | 28,05 | 5°37 | 219 
[(CeHs)2Cl]2 SnCl, 155—156 40,59 | 40,54 | 3,12 | 2,83 
52,14 3,34 14,55 
[(CeH,)sO]2 SnCl, 247248 | 52,97 | 52,85 | 3'5g | 9:66 | 44°3q | 14,87 
[yGaH.)sBe} Bich 28,45 | 24,64 | 4,84 | 4,73 
[(CsH,)sBr],BiCl, 179180 | 28,48 | 33:72 | 1795 | 2,36 
[(CaHi).CH BIC * 36,86 | 26,66 | 2,73 | 4,87 
[(CeH,)2Cl],BiCl, 120-141 | 36,82 | 37,64 | 2367 | 2,63 
[(CsH1).01 BIC « 44,20 | 36,15 | 3,04 | 2,52 
((CsH,),O]BiCl, 225226 | 44,17 | 49710 | 2196 | 3,43 
[(CaH.)eBr] SbCL* 30,02 | 28,95 | 2,20 | 2,02 
[(CeH,)2BreSbCl, 130-131 | 29398 | 37,56 | 2314 | 2363 | 
[(GaPl).CH] SBC 93,41 | 31,78 | 2,33 | 2,28 | 
[(CeH,)2Cl]SbCl, 100-121 | 33,20 | 4a'4s | 2°49 | 2°97 


1 Bee mpupefenHpie B TadmHUe commu, Kpome [(CgHs5)30] CuJg u 
[(CeHs5)s0] FeCly, nomyuanucb CJIMBaHHeM BOAHBIX pacTBOpoB GopodTopuyzoB 
AupeHwOpomonua, AupeHHIXNOpOHHA M TPHPeHHNOKCOHMA C  pacrTBO- | 
paMH rasIOreHHAOB TAKEbIX MeTAJIOB B COOTBETCTBYIONIHX TasOH“JOBOTO- | 
pomHBIX KuCNOoTax. * Tlonyyena mpu pasoxKennn [(CgH5)30] HgJs meranau- 
yeckoH Megpio. * IIpu sto Temnepatype cob MaBMTCA, HO He pa3viaraeT- 
ca. € Tlonyyena pu pa3snoxenun [(CsH5)sO]TICl, meranmmueckuM >Keme30M. 

Cya mo pe3ybTaTaM aHaiu3a, COMb NpesctaBaaeT Cobol cmecb coequHeHUE: 


[(CeHs)2 Halt] MeCl,” u [(CgHs)2Hal*], MeCl2— . 6 Cyaa NO WaHHbIM aHanusa, 
COJb MMeeT CocTaB, cpeqHuH Mexy [(CgHs)30t] BiCl, u [(CeHs)30*]e BiCl2—, 


Pa3yioxkeHHe COOTBeETCTBYIOMIMX BOMHbIX COseH TpeXxJOpHcTOH cypbMbl 
MOPOWKOM CYypbMbl IIpHBOAMT K cMecH eHUIAMXJOpcTHOuHa, AuceHUIXNOp- 
CTHOMHa H HeOOJbUIOrO KOJMYeCTBA TPHApPHJIbHbIX CypbMAHOOpraHHyecKux 
coe MHeHMhH: 


[(CoHs)2Cl*]SbCIZ- $? CgHsSbClz (9%) + (CsHs)2SbCl (17%) 


[(CoHs)2Br*]SbCl> $2 CgHsSbCle (18%) + (CeHs)2SbCl (17%). 
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wa 


‘Tipu pasioxenua jBoluErx comel rTpexxsopucroro BucMyra mopowiKoM 
BHCMyTa OOpasyeTca TpudeHuIBUCMyT: 


a [(CsHs)xCI*]BiCly 3} (CeHs)sBi} —_[(74%) 


[(CsHs)2Br*]BiCl> 3! (CsHs)sBi * (68%) 


Cy2 Mo pesybTaTaM aHasM3a, BOHHbIe COMM TpeXXOpHCTOH CYppMbl 
HM TpexxXJIOpHcToro BHCMyTa IlpeqcTaBAIoT coG6oli cmecH coe_MHeHuii 


[(C.H;)2Hal*]MeCl, u [(CgH,;),Hal*],.MeCl—,. 
TaOmuna 2 


PeakWWH pasMO%KeHHA ABOMHBIX COMeH ramoreHugoB AudheHun6pomonua, AMbeHuIXIOpOHHA Hu 
TPUMCHUJOKCOHHA C TauOreHUaMU TAKeMLIX MeTAaJOB 


IIpoqykT peakuuu 


PacTBo- Ycnosua 
Vcxoguaa coup, r Meta, r PHTewb, peakauu T-pa BbIXOX 
MJ dopmyaia 1., °C 
Br|B% 
{(C.H;)2Br] HgJ, 3,3 Menp 4 AueTou Berpax. upu C.H,HgJ + 270 (7)} 0,63] 38,5 
cyx. 99 20° 4 4. 
{(C.H;)eCl] HgJ, 3,8 4 100 To xe 7 4. To xe 270 0,39 | 22 
{(C.H;);0] HgJ, 1,0 0,3 3 To xe 18 u. | [(C.H,;),0] J 177 (8)| 0,07] 16 
[(C.H;),0] CuJs 207 0,37] 55 
{(C.H;),0] TIC), 2 1,3 2Kene3so 3 To xe 19 4. | [(C.H;),O] Cl 192 (*)| 0,41] 53 
3 (nopomoKk) 0,3 [(CsH;),0] FeCl, 142 0,46} 71 
{(C.H;)2Br], SnCl, 1,4 O.noBo one To xe 24, (C,H;)25nO 4 _ 0,28} 55 
(mopomok) 0,6 
[(C.H;)2Cl]2SnCl, 1,0 0,4 4 To we 44, To xe _— 0,23 | 57 
[(C.H;)sO]z SnCl, 1,0 OmsoBo cBexe- A2'5) To xe 241 4. | TlomHocTbio BepHyslacb HCXOQHAaA COJIb 
BoccTaH. 0,17 c T. pasa. 246—247° 
{(C,H;)2Br] BiCl, © 3,0 | Bucmyr (cBexe- 15 To xe 26 4. (C.H;) Bi ¢ 76—77(°)| 0,51] 64 7 
mpuroTosa.) 3,0 
1(G.H,)2Cl], BiCl, * 4,7 A 10 To xe 23 u, To »*e 77—78 | 0,34 | 52 
{(C.H;),0] BiCk, 5 1,1 1,3 6 To xe 23 4. Bepuysocb 0,4 r ucxomHon comm 
CT. pasa. 226—227° 8 
To x»*xe 2,5 2,0 30 Kuna. 15 a Bepuysiacb HCXO2HAad COJIb 
B KOsHUeCcTBe 1 r ® 
{(C.H,;)eBr] SbCl, © 8,0 | Cyppma(cBexxe- 40 Berpaxue. mpu C,H;SbO 0,64 118,51° 
nosy yeHHad) 4,5 20° 18 uac. [(CeHs)2Sb],O ® 0,56 | 24 1° 
1(C.H;)2Cl] SbC], * 5,0 ahi) 30 To we 25 4. C,H;SbO 0,21 | 9 1 
: [(C.eH;)2Sb], O ® 0,27 |47 2° 


1 Tlocme cCHMMeTpH3auHH CTaHHHTOM HaTpHA MoOMyyena AnpewupTyth c T. MM, 
124-125° (125° ()). 2 IIpu s3aumogelicrsuu [(CsHs)eBr] TICl, u  [(CeHs5)2Cl] TICl, 
C fMOPOWKOOOpasHbIM 3KEe30M COMM pa3JIOXKMMCb MOMHOCTHIO, OAHAKO Tasmuiopra- 
HMyeCKHe COeHHEHHA MpH 9TOM He OblM Haligenp. % Jima Hayasla peakuMu HeOoOxo- 
MMO jOOaBHTb OJHY Kallio KOHUCHTPHpOBaHHOH ComAHOH KuCcNOTH. Bes qoOapnenua 
KHCJIOTH! peakiua He wget. * UpentubuuupoBwaH B Buse (CgHs)2SnBre c 7. nam. 38° (38°) (2°). 
5 OTHOCHTeIbHO CocTaBa comM cM. TaOm. 14. © BptmeneH nocme CHMMeTPH3alHu MpoOAyKTOB 
PeakuuH Jelicravem BosHOrO pacTBopa avMuaka, 7 Bixog yKa3aH, CuuTan Ha 00% CMeCb 
(CgHs)eBr]BiCl, u [(CsHs)2Br]2 BiCls. * Bucmyropranuyeckux coeqMHeHHi OOHapyxeHO He 
bio. °. Ugentubuyuposan B Buse AubenunctuOunanetata c T. nu. 130,5—131° (131— 
32°) (41), 19. Brixog yKasgan, cuntas Ha [(CsH5)2Hal] SbCl, rae Hal=Br nam Cl. 


+ — 
Tisofinpie comm tpudenusoKconua (C,H;)s0MeCln+1 (rae Me = Hg, ABe: 
Sn, Bi) B Hallux ycOBUAX C MopollkamMM MeTasoB (Cu, Fe, Sn, Bi) 1“60 
He pearupylOT, HOO pearHpyIOT TOJIbKO C H3M€HCHHeM aHHOHHOM YaCTH JBOH- 


* OrmetuM JIA CpaBHeHHA, YTO C MOMOMIbIO ABOMHIX coneli TupeHHAHOOKMA PTYTHO- 
\praHwyeckve COeAMHEHHA MOMyyalOTCA C BbIXOAaMH ~ 80%, omopoopranuyeckue 70—80%, 
>ypbMaHOopranuyeckne S0—60%, BHCMyTOpraHHyecKHe 70—80%. OgHako cJleqyeT OTMeTHTh, 
ITO Ja cnyyad HOMOHMEBHIX Covel MeTOA CMelMaIbHO OTpabaTHIBaNcA, a AA XJOPOHHEBHIX 
4 OPOMOHHEBLIX Covel MaHbl pe3ybTATbI MepBbIX OMBITOB, H BECbMa BEPOATHO, YTO BBIXOMH 
MOXKHO JOBeCTH NO BeNHYHH TOrO Ke NOpAKa. 
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How comm. Tak HanpuMep, TIpH peakiWH [(CeHs)30] TICI; c mopouKom xen€ 


3a oOpasyeTca (CgH;)sOF eCly KaTHoH TpHdeHHJIOKCOHMA He H3MeHHeTCS 
WM MeTaslOopraHuyeckve CoeqHHeEHHA He OOpa3yIoTcaA. | 
OHO 3 BO3MOXKHBIX OObACHeHHH WHOMY NoOBeyeHHIO TpucpeHHJOKCOHMeBbY 
couleli B peaKUMM CHHTe3a MeTaJJOOpraHHyecKHX COeAMHeHHH, CpaBHHTeJIb 
C COJAMH (beHHIMa30HHA HM MdeHvIrasOreHOHHveB, aHO B HeJaBHHX Halll 
pa6oTax MO pa3oxeHHIO SOopoPropHyAOB AMasOHHeB UM rasloreHOHHeB MOpouKaM! 
MeTaJWIOB (*). | 
TakuM o6pa30M, MeTOA CHHTe3sa MeTaJWIOOpraHHyecKux coeHHeHHH Md 
CpeXCTBOM BOMHbIX MasOHMeBbIX Cosel OOoOMlaeTCA B MeTO] CHHTES 
MeTaJIOOpraHHyecKHX COeAMHEHH MCcpeCTBOM JBOMHBIX OHWeBbIX COJIeH. 
OrpaHHueHHeM MeTOJa ABJIAeTCH HEMPHMeCHHMOCTb JVI aHHOW WeJIM OKCG 
HMeBbIX H (O%KHJaeMad MO aHaJIOrHH) HeIPHMeCHHMOCTb @aMMOHHEBBIX Covel 
[IpyuvHa 9TOro orpaHHueHHA Ta, UTO HH KHCOpO, HH a30T 3THX Covel 
cmoco6eH O6pa30BaTb HOBY!O, COOTBETCTBeEHHO YeTBepTy!O HJM MATY1, KOBA 
JICHTHYIO CBA3b. 


Mockosckult rocyapcTBeHHbIt yHHBepCHTeT Tloctynuuio 
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Wornagn Akagemunu nayr CCCP 
1959. Tom 125, N 6 


XHMHA 


E. C. MOKPOBCKAA u M. B. WIAIIKHHA 


O HEKOTOPBIX AJIKWJILLMK JIONEHTHJIBEH30JIAX 


(ITpedcmaeneno axademuxom A, B. Tonuuesuim 61 1959) 


CiIOXKHbIC MOMMAIKMIOeCH3OIbI, COMepxKalllMe HapaAyy Cc aKMJbHDIMH palH- 
KaJlaMH WHKOaJIKWJIbHbIC, MOXKHO MOJIY4HTb, KaK 93TO ObIIO MOKa3aHO B paye 
paoor, MyTeM aJIKWJIMpOBaHHA MeTHMI- H MOMMMeTHI-GeH300B MWHKJIONCHTCHOM 
WJIM IWMKJIOreKCeHOM B IIPHCYyTCTBHH Oe3sBOAHOrO XJOpHcTOrO amomuHHa (1, 2, 3). 
B wacTosmelH paOoTe onucaH CHHTe3 JHMeTHIUZONpONMIOeH3OsIa, HCXOLA U3 f- 
KCHOa K MponwieHa B MPHCYTCTBHM XJIOPHCTOTO aJIIOMHHHA MW Jasee alKHIH- 
poBaHHe IJHKJIONeHTeHOM MOJyYeHHOTO TpHasKHIGeH3ONa - M3ONponM - 
n-Kcusona. IlockouibKy B MPpHCYTCTBHU XJiOPHCTOFO aJIIOMHHHA BO3MOXKHA H30- 
Mepu3allua, MOO*KeHHe OOKOBHIX Lene OnpeseANOCb MO CueKTpamM Morsoule- 
HHA B YJbTpaduomeroBoH oO6sacTH. KoucTaHTbl U30NPOMHJI-N-KCHIOAa COB- 
MajlaioT C KOHCTaHTaMH, MpuBeseHHbIMH KouMoH uM Crp9SHr, KOTOpHIe MOyUMJIN 
STOT yrvieBOXOpOA MyTeM aJIKWJIMPpOBaHHA N-KCHIONAa JHA3OMpONMHJIOBLIM 93cpH- 
pOM B MpucyTcTBHN cepHOH KMCJIOTHI NpH Temnepatype 80°. CrpoeHue yrseBo- 
Hopofla Opio ompefeseHo NO cNekTpaM NMorouleHuA B MHPpakpacHou oGNa- 
ern (+). 

VcxoJHbIM MpOAyKTOM WIA NOJyYYeHHA HaMH YKa3aHHbIX YrvieBoOpoRoB 
CY N-KCHOJ, KOTOPbIN Mocsle pa3srOHKH Ha KOJIOHKe TOUHOH pekTuduka- 


uuu B 40 Teopernyeckux TapewoK ume T. Kun. 137,5—137,6°, ny = 1,4956, 


da? = 0,8608 u tr. 3acr. 12,5°, uro coorBercTByer JUTepaTypHEIM anHp (°). 

Konjleucallua n-KCHONa C NpOMHAeHOM MpOv3BOLNIacb MPH MOJAPHOM Co- 
OTHOWeHHH f-KCHION : uponuaeH 1.: 0,6. 

B pesyuibraTe pa3roHKH pH aTMocdepHOM JaBJleHHH UM NocweLyrouleH dPpak- 
IMOHHPOBKH Ha KOOHKe Tuna WDeucKke B 127. T. OblWIO BbIJeeHO BeleCTBO 
¢ tT. Kun. 75° npu 11 mM pr. cr., 195,0—195,5° pu 753 mM pr. cT., He 3acTEI- 
Batoulee mpu —70°, c np = 1,5012, dy = 0,8742. 

BenuuvHbl WoKasaTesA MpeOMMeHHA MW MJIOTHOCTH MONHOCTbIO COBMAaatworT 
¢ Jannpimu Jia 1,4-qumerus-2-u30nponusi6eH301a, MOsyYeHHOrO BbIILeyNOoMA- 


HYTBIMA aBTOpaMu, KoTOpHIe Hamu np = 1,5012 u dy = 0,8741 (4). To- 
JIYYeHHBIM yreBoqopox (paBHO Kak M BCe Nocesxyroulwe) Obi HcCeLOBaH 110 
CNeKTPY MOPIOULeHHA B ONMKHEM yibTpaduomeroBpol OOacTH B pacTBOpe H30- 
OKTaHa Ha (bOTORIeEKTpHYeCKOM cleKTpodoromerpe. 

B cnextpe usonponuu-n-Kcnovta (puc. 1, /) Ha6sogaioTcs MakcuMyMbl 2755 
nu 2670 A. Cnexrp mcepyoKymoua (°) mpnBeyeH Jia cpaBHenus. Bauskue 3Ha- 
YeHHA JJIMH BOJIH MaAKCMHMYMOB MOPIOULeHHA MH UX MHTCHCHBHOCTeH B CleKTpax 
H3O0NPOMHJI-N-KCHJONa H WCeBAOKYMOWIa, a Take OOIMMM XapakKTep NOrowlenvA 
YKa3bIBaeT Ha TO, YTO H3ONPONWJI-N-KCHION HMeeT MOMOAKeHHe OOKOBbIX MereH 
e 2, 4. 

[ipa Konfencaluu n-KCHIO1a C MPOMWJIeHOM, B3ATEIX B SKBUMOJIAPHBIX COOT- 
HOWIeHHAX, ObluI MouyueH BbilleomucaHHE 1,4-QuMeTuI-2-n30nponu6eH30N 
M HeKoTOpoe KowMUecTBO (pakUMH Cc T. KuM. 225—235° u hip = 1;5055). sa= 
CTHIBIUeH B TBepsyro Maccy. Kpucrasibl, MOyYeHHble Moce MepeKpHcTaJu- 
3allMH 43 cnupTa, HMeM T. WI. 36—37° n cocTaB Cy,H 22 (anan3). 
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Koumsu u Crpsur (4) npuBogar aaa 1,4-qumeruu-2,5-luu3s0nponus6eH30I4 
T. MaBsOlgece 

Ilpu ucceqoBpaHun NosyseHHOrO Mpenapata NO CHeKTPy MOTOWCHHA B YJIb 
TpadvoueTOBOH O6MacTH ObIIO YCTaHOBMeHO OOvIbINOe CXOJCTBO XapakTepa M0- 
TIOULEHHA JMU30NponMs-n-KcHIONa HU Zypona (puc .1, //). [I[paxruyecku mouHO 
copmayeHHe JIMH BOJIH MAaKCHMYMOB NMOMVIOWeCHHA MAM30MPONMJ-n-KCHJON 
(2778, 2688 A)c mMakcumyMamu Jypoula 4 OM3KHe 3HaYeHHA UX MHTCHCHBHOCTE 
yKa3bIBaloT Ha TO, 4TO AMM380MponH-n-KCHIO MMeeT cTpoeHHe 1,4-Qumeruu- 
2,5-Quu30nponusG6eH301a. CielyerT 3aMeTHTb, YTO H3MCPeHHbIN CHeKTP THH304 
MIpONMJI-N-KCHONa XOPOIUO COBNaLaeT NO WWIMHaM BOJIH H HHTCHCHBHOCTAM JBYX 
OCHOBHBIX MaKCHMYMOB CO CII€KTPOM 9STOFO %*e BelllecrBa B paoore (4). 


Ve VOT 


a a aN a ee ae be i ee el 
2500 2600 2700 2800 2600 2700 2800 2400 2500 2600 2700 2800 A 


A 


Puc. 1. Cnextppi normomjenua: J — u30nponva-napa-Kcunola (a) H mceByoKy- 

Moua (1, 2, 4-TpumMetum-Gen30m) (6), J] — quusonponus-napa-KcHsiona (a) u Lypo- 

ja (1, 2, 4, 5-rerpamerun6en30n)(6), ///—wuKks0nenTH-Hs0nponua-Napa-kKcnsoga 
(a) M WuWnknoNenTuI-Napa-Kcusoula (6) 


OnucaHHbI Bbiue 1,4-umMeTu-2-u30mponun6eH30 Obl] BBeEZeCH B PeaKIHIG 
KOHJeHCallun C WHKJION€HTCHOM B MPHCYTCTBHM XJIOPHCTOFO asIOMHHUA MIpHi co- 
OTHOIWeCHHH WM3ONPOMM-n-KcHION : WukNOneHTeH 2 :}1, ucxonqa u3 50 r u30- 
Ipomw-n-KCHONa, U DBax{bl MPH COOTHOMEHHU H3OMPOMHJI-N-KCHJION :WMKJIO- 
neHteH 1 : 1, ucxoya u3 OOmlero KONMUeCTBa WHKNONeHTeHa 50 r. Peakuua mpo- 
xoluia IpH cia6om pasorpepaHuu. LlukmoneHTeH BCTyMaJI B peaKIMIO He MOJ- 
HocTbIO. Brwio nonyyexo 70 r npoxyKTOB peakiMu, KuneBiiMx Bbile 250°. 
B pesysbTaTe pa3roHkKH Mp aTMOc@epHOM JaBJIeHHH HW B BaKyyMe Ha BbillleyKa- 
3aHHOH KOJIOHKe Oblla BbILeeHa (Ppakunsa c T. Kun. 122—123° npn 3,5 mM pr. cr. 


(~ 287° npu atmoctepHom wapnenun) u np = 1,5282, KoTOpad OBICTpO 3a- 
CTbIBAIa B KpHCTasMyecKylo maccy. IIpu nepekpuctTasusalluu “3 CMpTa Obi 
MOMYYeHbI MeKHeE MTOMOUKM Cc T. nu. 29,5—30,5°. Jina storo BemjecTBa Obl 
yCTaHOBJIeH CocTaB CygH 2, (aHamu3). [Iponykt, Kunesmuit Bye 300°, On paso- 
THaH B BakyyMe Haj MeTaJIJIMYeCKHM HaTPHeM, MpHyeM Oblia BbIZeIeHa PpakunA 
KPHCTaJlIMYeCKOTO BellecTBa, KHNeBuiaa mpu 182—185° (10 mm pr. cr.); mocae 
HeCKOJIBKUX NepeKPHCTaNIH3alNl H3 CNUpTa OblwiIo NomyyeHO Gemoe MeKOKpU- 
CTaJIJIMYeCKOe BeMeCTBO, KOTOPOe uMesIO T. mI. 80°. 

CneKTp MOrIOWleHHA B ysIbTpadvomeroBoH O6macTH NepBoro H3 ONMCAaHHBIX 
yrieBolopouoB ipuBezen Ha puc. 1. Omni xapaktep cneKTpa 4 HHTCHCHBHOCTB 
NOTIOWCHHA COOTBETCTBYeT CHeKTpy Aypona. Hexotoppii capur (~ ua 10 A) 
MaKCHMYyMOB Tormomujenua 2785 u 2695 A wuKIONeHTHM380NpoNus-n-KcnIONA 
B CTOPOHY OONbINMX JJIMH BOJH OTHOCHTEIbHO COOTBETCTBYIOULMX M&KCHMYMOB 
1270 


4 
: 
is 


Typoula BbISBaH BBeJCHHEM IMKJION€HTAHOBOFO KOJIbUa B GOeH30bHOe AZo. 
AHaJOrHYHbIe CMeLeHHA B CMeKTPax NOTMOMeHUA HaOMOJanMch ANA pana nacb- 
TeHO-aPOMATHYeCKUX COeMHeHH, ONHCAaHHBIX paHee (*§). 

OJHOTHNHOCTS MONOC NOFMOMLEHHA WHKMONeHTHI-N-KCHIONAa HU Aypona yKa- 
SbIBAeT, UTO MOJIYYeHHbIN yrueBowopoy umeer crpoenue 1|,4-qumerus-2-u30npo- 
NMJI-5-LMKONeHTHIOeH301a. eas 

Yruepozopoy c T. nt. 80° omKeH Obl COOTBeETCTBOBaTb MeHTasaMellleH- 
HOMy O€H30/\y C JBYMA METHJIbHDIMM, JBYMA/ UMKJIONeCHTHIbHBIMA HM OLHOL 
MSOMpOnusIbHOH rpynnol. ae, 

CneKTp MOrIOWLeHHA STOO BelllecTBa, OJHaKO, MMe XapakTep, OM3Kuli 
XapaktTepy CneKTpoB Aypona, AMM30NpONnU-n-KcHIONAa WH WAKJONeHTHM3ZONpO- 
NJI-N-KCHOa, T. €. COCMMHEHHH, HMEIOWMX UeTHIPe 3aMeCTHTeIA B OeH3OJIb- 
HOM KOJIbIle B MooxKeHHH |, 2, 4, 5 (puc. 1). CaBur monocbI NOronjeHuA STOTO. 
BeIIeCTBa B CTOPOHY OO/IbIMMX AJIMH BOJIH OOYCIOBeH MpHcyTCTBHeM JByX MATH- 
WICHHBIX KOJI B MOveKyule. Ecam Obl BellecTBO .MpelcTaBI AO, COGO MeHTa3a- 
MCLICHHBIH Oe€H30/1, OHO JOJKHO ObIIO Obl JaTb BBO) MCHbILYIO MHTCHCHBHOCTb 
MOJIOCLI MOTOWeHHA, a HHTCHCHBHOCTh Makcumyma 2800 A jomxKHa Oblia Obr 
ObITh HH2Ke HHTCHCHBHOCTH Makcumyma 2710 A (*). Okasauocb, uTo cneKTp m0- 
TIOWCHHUA STOTO BELECTBA NOJIHOCTLIO COBNAaAaeT CO CNEKTPOM JHUUKIONEHTHI-N- 
Kensiona (*). Jina sToro BemlecTBa ycTaHOBeH cocTaB C,sHe2, (ananns). 

CmeulaHHad mpo6a yruespogopoga c Tt. na. 80° c panee nomyyeHHbIM UH- 
IMKJIONCHTHJ-N-KCHJIOJIOM, uMeroulMM T. nt. 81° (7), Hempeccuu He Jama. 

CopeplieHHO O4eBHIHO, TO YKa3aHHbIi yruieBokopod npelctapaser} co6or 
AMUMKIONeHTHI-n-KcHION. O6pazoBaHne ero Mp B3anMOehcTBUN | ,4-HMeTHI- 
2-H30NponHs6eH30u1a C WHKJIONCHTCHOM B BBILMeyKa3aHHbIX} YCOBHAX MpOHCXOLUT 
C OTINENIeCHHEM H3ONPONHIbHOM rpynnbl H BCTYMIeHHeM Ha €€ MECTO LWHKJIO- 
Ne€HTHJIbHOTO” paguKasa. 

STO OOCTOATEMLCTBO NOATBEpxKaer Oulee MOMOReHVe O Gonbwux’ saTpyAHe- 
HHAX, KOTOPble MpeACTaBIAeT NOMYYeHHe MeCHTASaMeLIeHHbIX OeH3O0JI0B, COep- 
MKallHX OTHOCHTeIbHO THKebIe OOKOBbIC Lenny. 


VMuctutyt HedTexumMuyeckoro cHHTe3a Tloctynuuio 
Axkalemun Hayk CCCP 25 XI 1958 
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E. A. THMO®EEBA, usen-Koppecnonyzent AH CCCP H. H. WWYMKHH, 
10. H. NJIOTHHKOB u B. M. KJIEAMEHOBA 


JErMAPOrEHH3AUMA x-TEKCAHA HA AJIKOMOXPOMOBOM 
KATAJIM3ATOPE 


Tlepppie paSorbl 10 LerHApHpoBanuio A-reKcaHa Obl MpoBeeHbI B MPHCyT: 
CTBHH MeTaJlMueCKUX KaTamu3zaTopoB. Taym u IlyrHokn (’) eme B 1919 rogy 
yKa3aJId Ha MIPMHUMMMabHYy!0 BO3MOXHOCTh MpoOTeKaHHA STOH peaKUMM MNOJ 
BJIMAHHeM MalwlaqueBol “epHu B YCOBHAX JeruApOreHu3alHOHHOTO KaTaJH34 
no Senmuckomy. ABTopamu ObluIO HaliqeHO, YTO M3 AH-TeKCaHa, TaK 2%Ke Kak Hé 
M30eHTaHa, A-relTaHa UH # 

Ta6Oauua 1 OKTaHa, B NPHCYTCTBHH 3TG: 

ro KaTaJIMsaTopa B MepBbl 
1—2 yacaero paOotp oOpa- 
3YIOTCA B He€3HAYHTCJIbHbIx 


Apomatu3auua M Jerufqporenu3alua H-rekcaHa M0 JIMTe- 
paTypHbIM JaHHbIM 


oO eae atiae % Lanes KOJIM4eCTBaX HelpeeJIbHbI 
musata, % | BRE| & yruepolopompl. BBewqeHcku 
CKopocTp ; ese] s 2 
iS nponyckaHus og = ae ars u MBaHHuKOB ( iy M3yuad Xv 
o. rekcaHa 388 5 5 g seta > MHUeCKHE PaBHOBeCHA peak 
: Bega) 2 z a x 3 8 UHH Mey yrieBoqopotamy 
eS ERAAl © | ORR| OF ONpeesIHIM KOHCTaHTHI paB 
HOBeCHA peaKUMH eruspe- 
reHu3alUHH A-reKkcaHa mp 
470 |0,1 ma/mun LOM 7. OFGOB eas) ° 
DeeilO 02 vin cavanien: 382, 414 u 448°. B xauecrBe 
Topa B uac 16 19 DLO, 82 (°) KaTaJIH3aTOpa OHH MIpPpHMeHs- 
490 |0,5 uac-t ~18 | ~22 | 0,82 | () JM MaslwaqMpoBaHHbIi ac- 


OecT. OHaKO B CTAaTbe HE 
HMeeCTCA KOHKPeTHEIX JaHHbIX OO YCIOBHAX MPOBeeHUA peakKIMH, O BbIXOJay 
reKCeHOB, a TaKxKe O TOM, OOPa3yIOTCA JIM B HCCAeEAOBAHHBIX YCJIOBHAX apo- 
MaTHYeCKHe YIIeCBOLOpOLb WH HeT. 

PaOoT, MOCBALICHHBIX H3YYeCHHIO peaKUWHH Jerufporenusalluu H-reKcaHa Hé 
OKHCHBIX KaTaJIM3aTopax, He HMeeTCA. TemM He MeHee H3BECTHO, UTO U3 H-asIKaHOE 
coctaBa Cy 4 BbIllle B MpHCyTCTBHM STHX KaTaM3aTOpoB HapsAy c apomaTH: 
yeCKUMH OOpasyeTcA BCerfa HEKOTOPOe KOJMYCCTBO HeNpeMeNbHbIX YreBOIO- 
pogos (*). Apomatu3altuio H-rekcaHa Ha OKHCH xpoma u3yyanu MosmqaBcKuii « 
coTpyqHukamu (*) u Xyr, Pepxeyc u 3iofigzepper (*). HeqapHo ucceqoBpanuen 
aTOH peaKUMH 3aHMMaucb Takxe Ycos u Cufopopa (°). B Ta6u. 1 npuse 
JeHbI JIMTepaTypHble WaHHble MO AerHAporenu3aluu A-rekcaHa B YyCJIOBMA? 
erO apOMaTH3allMH B MIpHCyTCTBHM OKMCH xpoMa. Kak BMJHO M3 pe3ysbTATOI 
IHTHPOBaHHbIX paoor aBTOphI, NOYIaIM KaTaMM3aTHl, CoMepxKalue 3HaAUUTeIbH 
MeHbINHe KOJIMYeCTBA HeMpeeIbHbIX YIvIeBOOpoRoB, 4ueM apomMaTHueCKHX. 

3a MoceqHve Apa rola Mbl MpOBeNM paSorLl No KaTaMTMYeCKOMY JerHmpH 
POBaHHI0 H30a1KaHOB H H-aJIKaHOB, B TOM UnCue MW A-rekcaHa. B pe3ymbrTaTe ME 
MIPHUIWIH K BbIBOLY, UTO IyYTeEM H3MCHCHHA CHOCOOOB MPHTOTOBeHUA asIOMOXPO 
MOBBIX KaTaJIM3aTOPOB, BBeJCHHA AOOABOK K HHM OKHCeli WeNOUHBIX MeTAaJIO! 
M, HaKOHEll, NYT€M BapbUpOBaHHA YCJOBMH MpoBeeHHA PeaKI[MH MOXKHO 3Ha 
YHT@JIbHO H3MCHATb COOTHOIMeCHHE BbIXONOB HeMpelebHLIX H apOMAaTHUeCKH: 
YM€BOMOPONOB W3 A-reKcaHa, a MMeHHO oT 0,14 yo 2,11. IIpu stom caenyer oT 
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MeTHTb, 4TO BbIXOMb HenpeyerbHbrx YruleBOROpOOB KoMeGOTCA B ropa3yo 
MCHbINeM HHTepBawe (or 2 0 20%), vem BEIXOmbI GeH30,1a (oT cmeqoB Zo 60%). 
Ms BCX HCCICMOBAHHBIX KaTaNM3aTOPOB JIYULWIMM C TOUKH 3PeHHA NOMyueHuA 
MAKCHMAJIbHBIX BbIXONOB HenpeqeubHbix YIIeBOMOPOAOB H MHHMMAJIbHBIX BBI- 
XOOB Oexsoua OKAa3aJICH AJIIOMOXPOMOBBIli 6e3 WeEIOUHbIX LOOaBOK, MPuTOTOB- 
ICHHDIM MPOMMTHIBAaHHeM MpoMaxKHOH OKHCH aJIIOMMHUA pacTBOopoM OuxXpoMaTa 


IMMOHH. B npucyterBuu sroro KaTamu3atopa mpu 500° n o6bemuoli CKOPOCTH 
),5 wac * M3 A-reKcaHa NowyyeHbI He- 


IpeMCIbHbIe YII€BOJOPOAbI C BbIXO- Bet. 7. 415° 
om 20%, pH STOM BbIXOL GeH30sa < 
fe mpeBbuuat 14%. 10 
B HacToset padoTre MbInocTaBH- == 
IM repel coOo1w 3aauy u3sMeHeHuem = & & 
ycnoBuit MpoBezenuA ferusporenu- 8&8 zy 
sal A-TeKCaHa Ha aJIOMOXPOMOBOM = 4.8 
<aTaIM3aTope eule B Oombureli Mepe SV 
TOMaBUTb peaKIlHIO apomMaTH3alluH, xe 
Ip STOM He CHMKad 3HayHTebHO SRY 
BbIXONOB rekceHoB. Jia 9Toro B Sg Z 
IepBYlo OYepedb uccefoBanoch BAM- SS g 
AHMe TeMIepaTypbI H OObeEMHOL CKO- 
DOCTH Ha IIpOTeKaHHe peakIHu Fern] - JO 10 HO 130 Om 
DOreHH3allHH N-rekcaHa (T. Kum. 68,7° Konusecmbo nponyuennoer 
pu 760 um, ni 1,3750; d3° 0,6590). a 


ociequuli BBO.UACA B KOHTaKT c_ Puc. 1. Conepxanue nempegenbubix (/) 4 Gen- 
4 JTIOMOX POMOBBIM KaTaJIM3aTOpoM soma (IJ) B KaTaMu3aTax N-rekcaHa B 3aBHCH- 
(Al O 5 O 94 9 $ 5 8 o% MOCTH OT KOJIMUeCTBA MpPOMYUeHHOTO H-reKCa- 

e723 95,4 2 0, MOI.7), ya: 1, 2—npu 475°, 3, 4, 5 —npx 500°, 
KOTOPbIH NOMellavICH B KBapIleByIO 6—npu 550°. O6nemnaa cKopocth: 1 — 
PpyOky Auametpom 18 mm. Konuye- 1,5 yact, 2 — 2,1 wac, 3 — 0,5 acm, 
CTBO KaTaIM3aTopa CocTaBsAs10 30 MI Bh Dc RACE De Ltt Oeste 
(23 r) AmuHoIO cmoa 17 cm. Cuctema 


mporounad. Jlapmenue atTmocdepHoe. B Kaxkypi ompir mbl Opamu 200 ma 
H-rekcaHa. AHaIM3y MNOfBeprasicd KaTasIM3aT, COOTBeETCTBYIONIMH Kak 9TO- 
MY KOJIMUeCTBY, TAK H MOJOBHHeE mMponyujeHHOro rekcaHa. Kpome Toro, MpoBo- 
IWJICA AHAIM3 OTIEIbHbIX NOPUMH KaTamu3aTa, KOTOpble cooTBeTCTBOBaJIH 10 Ma 


mpomnyujeHHoro rekcaHa. Onpefenamuch nb MW COfepKaHve HeMpeeNbHEIX UH 
apOMaTHYeCKUX yrleBOLOpOAOB MeTOyaMuM, ONMCaHHbIMH Hamu paHee (’). Coequ- 
HeEHHbIe KaTaIW3aTbl H-reKCaHa, MOJIYYeHHbIE B PaSHbIX YCJIOBHAX, aHa- 
JM3MpOBaIMCb TakxXe MeTOLOM Ta30%KMAKOCTHOK xpomatTorpaduu (°). 
[IpumMeHsaslacb KOJIOHKa, 3aMOJIH€HHad KH3eC/IbrypOM, CMOYeCHHBIM TPHKpesu- 
boctbatom. PaGouaa Temnepatypa 20 u 56°. Oxa3aslocb, 4To oOpasyroulueca 
aJIKeHbI COCTOAT H3 TEKCeHOB, a apoMaTHYeCKHe YyrvieBOMOposbl H3 OeHsoNa. 
B napaduHopolt uacTH KaTasu3aTOB OOHapyXeH HeEM3MeHCHHBIM H-FeKCaH, CJeMbI 
N-M€HTaHa MW M30reKCaHOB. 

Tlonyuenupie Januple mpeycTapmenb B Tau. 2 mu wa puc. 1. Tas, o6pasyw- 
mMiica B MpeBpamenuax H-rekcaHa mpu 475 u 500°, coxepxaa or 90,6 Jo 95,3% 
Bonopona, Jo 1,8% wenpezembHbIx yreBoxopofos u oT 2,7 Jo 7,5% askaHoB. 
B ra3e, nomyyenuom mpu 550°, coxepxKastocs 89,0% Bogopoga, 8,3% Henpepestb- 
Hix u 2,7% mpefebHbIx yrseBosopoyos. Kak BHAHO M3 MaHHbIx Tao. 2 H 
puc. 1, moBbilieHve TemnepaTypbl peak oT 475 To 550° MpHBOLUT JIMLIb K He- 
SHAUUTeEIbHOMY BO3PaCTaHHIO BbIXOLOB reKceHoB, Bcero ~ Ha 2%. OjHaKo 
MPH STOM BbIXOJb! OeH3Osa BO3PAaCcTaloT OT CeZOB Mo 9—13%. Oxa3asocb, 4TO 
gem HWKe TemiepaTypa, TEM MCHbIUMH yro HakJOHa HMeIOT KPHBbIe Aerupo- 
reHu3allHH, T. @. TEM B MeCHbINel CTEMeCHH CHWKAeTCH AKTHBHOCTb KaTaJIM3aTopa 
co Bpemenem. Ilo Halliemy MHEHHIO, 3aCJIY2KMBaloT Cepbe3HOFO BHUMAHHA PesyJb- 
TaTh, MOMYYeHHbIe B OMbITAX, MpoBeseHHEIx mpH 500° c oObemHOli CKOpocTHIO 
1,5 u 2,1 uac u, oco6enxo, mpu 475°. B nepBom cilyyae rekceHoR Nowyyaercr 


7 B3axas 1508 ADS 


Bp 2—3 pa3a Goubue, ueM OeH301a. Bo BTOpoM, pH 475° u OObeEMHOH CKOPOCTHY 
2,1 uact, 6eu301 OOpasyercsA B KOMMYECTBe BCero ~3% JIMUIb B Hava/bHbIHy 
epHoy onpira, Moce yero cofepxanue ero B KaTaM3aTax He MOCTHraeT H 1%, 
T. €. MpelesOB TOUHOCTH OMpeeeHUA; MPH 29TOM XOTA BbIXOJ TEKCCHOB UM CHM 
>KaeTCA CO BPEMeHEM, OfHaKO 9TO MaeHHe COBepulaeTCA OUCH MeWIeHHO. Tak 
B TepBol mop KaTaugata, coorsercrByrouleH 10 Ma mponyieHHoroy 


Ta6Omuma 2 


CBoucTBa KaTaMH3aTOB H-reKCaHa, MOJIYYCHHbIX Ha aJIKOMOXPOMOBOM KaTaJu3aTope 


on NE in wR Cc GC 6 al| 
me oan ee Es 2 3 if PeCe OA. pao pear eH3soOJla 
om | gh | Gee |Rbe| BS | ep | 
C os EES Log Eg  |katasusaralp xara- REPOS A CGE eg | 
Se aWweeos a 28 aS wusate | w-rekcaH ear’. H-TeKcaH 
£51 100 | 98,5 | 7,100 | 1,3820 | 43,7] 12,8 3.7 3.5 a 
200 94,0 | 42,700 | 4, 3815" 1272 AAS 3,6 3,4 
475 Pel 400 94,2 HAO | MSO. a2 8 4252 2,0 159 
200 94,5 OSD007 el S800 aiid 11,4 ARO 0,9 
700 96.5 | 25,300" |" 4337908 1052 9,8 <G4no cule bt 
035 100 86,5 | 18,200 | 1,3950 | 20,6 17,8 12,8 Atel 
1,5 100 92,5 | 11,100 | 41,3880 | 19,4 17,9 es) 6,4 
200 93,0 | 18,400 | 41,3860 | 17,0 15,8 5,4 4,7 
500 Bel 100 Palsy |) OAC, || alysteo i) ay 16,3 8,0 7,4 
200 CBO) || aC) || alsekeistsy | alg 14,9 6,9 6,5 
550 yt 100 82;,99| 17,200 1.:453920" (41859 AMY 16,0 13,3 
200 86,071 29,850) 4 S875 e1553 13,1 10,0 8,6 


H-TekcaHa, CoyepxKalocb 11% rekceHoB, a B mocmeqHel, nocie nponycKaHHy: 
700 mua 4-rexcana, 8%. Takum o6pa30M, B JaHHbIX yCJIOBHAX peakUMA ernspe 
WHKIM3allHH A-reKCaHa MpakTHyeCKH He eT, TOra Kak TeKCeHbI OOpasyr1orc 
B JOBOJIbHO 3aMeCTHBIX KOsIMYeCTBaX. CoflepxKaHHe TeKCeHOB B COe,HHeHHOM 
KaTalusate Jocturano 10%, uTo B_ nepecueTe Ha pa3sOXeHHbIi H-reKcay 
coctapasnet 74%, 
TloyuenHbli pesysIbraT UMeeT MPHHIUHMHaIbHO BaxkKHOe 3HaueHHe, TAH 
KaK HaM BHepBble yaJlOCb MOUTH NOMHOCTbIO NOLaBUTb PpeaKIMIO apoMaTH3a. 
WH A-aJIKaHa, CMocoOHoro K HeMocpefCTBeHHOH AeruqpouuKIusalun B pH 
CYTCTBHH aJIKOMOXPOMOBOrO KaTaJIM3aTOpa; MPH STOM B MIPHHATHIX yCNOBUA 
peaklMa JerMfporenusalluu A-rekcaHa MpoTeKaer B 3aMeTHOH cTeneHH. 


) 


MuctutyT opranmueckol xumMuu Tloctynuao 
um. H. JI. 3enuucxoro 30 I 1959 
Akayemun HayK CCCP 
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XHMHA 
Axkayemuk A. B. TOMUYUHEB, H. 9. WbITOBHY u E. C. MOKPOBCKAS 


CHHTE3 WH CBOMCTBA AJIKHJIMHAHOB C 3AMECTHTEJIEM 
B TATHUJIEHHOM KOJIBILE 


CuHTesy yriepoopoxos pxjla HaHa B MOCeqHee BPeMA MOCBALIeHO He- 
CKOJIbKO ucceqoBaHul (*°). B pa6orax (5) onucanbl romosoru HHJaHa Cc Of- 
HOH HW AByMA OOKOBbIMH IeMAMH B MATHWICHHOM KOJIbIle, MOJyYeHHbIe MYTeM 3a 
MBIKaHHA MATHWICHHOTO KOJIbIa, HCXOAA M3 (eHHJI-MPpOMMOHOBOH KHCJIOTHI,. 
B-aJIKWJIPCHHJINMPONMOHOBbIX KHCJIOT H GeH3HJI-aJIKMJIMaJIOHOBBIX  3(PHpoB.. 
OTH peakIWHH CJIOXKHbI HW MPOXOAAT uepes HECKObKO cTaHuii. 

B HactosamleH paOoTe omMcaHo MosyyeHve aJIKWJIMHJaHOB C 3aMeCTHTeeM 
B IATHWICHHOM KOVJIbIle Ooee MpocTbIM cnoco6om — nyTeM B3aHMOseCcTBHA 
MHJleHa C KeTOHaMH 10 MeTosy Tule, KOTOpbId B CBOel paOoTe no B3aHMoxel- 
CTBHIO WHKJIONeHTaqMeHa WH WHeHa C KeTOHAMM oOnHcasl MosyyeHve psaya He-- 
TipeeJIbHBIX YyIrJIeBOROpoos (°). 

Mycaep (*) ucnomb30Ban peakiMio, omucaHHy1o Tule, AIA CHHTe3a amMHs— 
HHaHa. Pyxuuka u Iletep (*) npHMeHuaH BUAOH3MeHeHHDI MeToR Tuse qin 
CHHTe3a ad-H300KTHJITMApHHena. 

Haim nNombIrKH MpOBeCTH KOHJeHCalHIO HHeHa C MeTHJISTHIKETOHOM M0 
MeToyy Tule IpHBein K MOJYYeHHIO OYVCHb HE3HAUHTEIbHOLO BbIXOLa JByHenpe- 
WebHoro yrseBoxopoya (oKom0 7%). V3meHenue ycuoBuii peakuuu Taso Bo3- 
MOXHOCTb NOJYYUTh OyTHIUZeHHHeH C BbIxoZoM 38% Teopun. Peakuua mpo- 
BOJMIaCb C HHJCHOM B 2*PHPHOM pacTBOpe, K KOTOPOMY ObICTpO NpHOaBAICA 
TOPAUMH ITUMAT HATPHA UM MPH HeMpepbIBHOM TepeMeLIMBaHHU UW MOJOrpeBanHHn 
Ha BOAAHOH OaHe OOaBANIOCb, NO KalJIAM, IKBUMOJICKYJIAPHOe KOMMYUCCTBO 
MeTHJI-3THIKeTOHa. I[locme mpHuOaBeHHA KeTOHA CMeCb MepeMeLIHBasacb 
3—4 uaca. IIpogyKt peakuun noppepraca o6pa6oTKke 10% consaHOK KucOTON. 
Yruesosopok oTkemaica, a OCTaTOK u3BeKaICA StpuHpoM. B pe3ybTate no- 
BTOPHbIX (ppaKUMOHHPOBOK B BaKyYyMe Obl BbIAeeH yrieBOLOpO *KeTOrO Weta 


ce Temn. Kunenua 122—122,5° npn 6 wn pr. cr., np>= 1,6186; d7°= 0,9985. 
Hafineno %: C 91,54; 91,52; H 8,28; 8,26 
CisHi4. BoruncuieHo %: C 91,71; H 8,29 
B pe3ynbrate ero ruApHpOBaHHA Mp OOIKHOBeHHOM TemMepatype HU aBvie- 
Huu BOopona 125 at., B MPHCyTCTBHU CKeJIeTHOrO HHKeeBOrO KaTaHsaTopa, 
6b Moyen GeclBeTHHI BTOPHYHIN OyrHHHAaH-1. CBolicTBa ero IpHBOAATCA 
B Ta6l. |. 
Haiigeno %: C 89,59; 89,57; H 10,47; 10,50 
CigHig. Brruucseno %: C 89,58; H 10,42 
C onHum o6bemMoM 98% cepHOl KHCJOTHI yrIeBOLOpON NOIHOCTHIO MpocyvIbpHu- 
poBasica uepes 30 MHH 
V3 uyjlena H MeTHJI-6yTHJIKeTOHA, BBCJCHHbIX B PeaKIMI0O B YCJIOBHAX JaHHbIx 
Pyxuuxa u Ifeitep (°), Obiia BbIeeHa WMpOKad yrueBooposHad (PpakUHA 2XKe- 
Toro upeta, 136°/4—145°/4, umeroulan np = 1,5950. B pesybrare ruqpupo- 
BaHHA ee B BbIIMeONHCaHHbIX YCJIOBHAX, BAKYYMHOH pa3rOHKH HM XpomaTorpadu- 
yecKoro pa3eleHuA Ha CHMKarese Obl BbIJeNeH OeciBeTHBIM yrueBoqopoy 
9-rexcusuuan-1. Cpolicrsa yrieBogopofa AaHbt B Taos. |. 
Haiizeno %: C 88,90; 88,96; H 11,093 11,05 
CysHee. Brruuceno %: C 88,88; He-14,,12 
rh: 4275. 


Comuum o6pemom 98% cepHoit KUCJOTHI YreBOLOPOL MOMHOCTHIO MpocysbLpA- 
pogavica uepes 60 MuH., ac AByMA OObemamu 98% CepHOli KHCJIOTbI Yepes 30 MHH. 
C WHJeHOM H alleTOHOM, B OTMHUNe OT NpesbIAyulero cnocoGa (8), peakuMA Mpo- 
BOJH1aCb B 2PHpPHOM pacTBope H B ToKe a30Ta. Halim ONbITHI NOKa3saJIH, TO B 


Ta6auna il 


CBOUCTBa aJIKHIMHaHOB C 3aMeCTHTeCJIAMM B NATHYJICHHOM KOJIbILC 


Pe 20 20 JA : 
Yraesoxopox u hopmysta Tem eemweliginees & di \ontie» \aeuka see 
CyrHi6 | 
Vsonponuaunfan-1 223—224/748 —60, |0,9339)1,5225} —18 
ry) CTe€KJIO 
| 
i 
G,;H, | 
CisHie 
Brop.-6yTusHHgaH-1 236-——237/756 —10, 0,9294 { 5199 aur 
iT) CTeKJIO 
if WF 
CH,—CH—CH,—CH,; | 
CisH22 | 
a ays 276—277 5/756 | —62, |0,9170/1,5128) —10,5 | 
1) CTeKJIO | 
uO 


CH,—CH—CH,—CH,—CH,—CH, | 
ed 
3TOM CylLyuae peakUMA MpoTeKaeT C OObIIMM BHIXOJOM H Jlerue OTIeIAeTCA yrie- 
BoMOpod. BriqeneHHad wupokasd dpakunsa 89°/4—116°/4 xenToro uBeTa, HMeIO- 


waa ny 1,6240, Oba noxBeprHyta rH{pHpoBaHMto B BBIMMeyKa3aHHbIxX ycs0- 
BuAX. B pe3yJibTaTe MOBTOPHOM BakyyMHOM NeperoHKH NposlyKta ruypupo- 
BaHHA Obl MOyYeH OeclBeTHbIM u30mponMMHAaH-1. CpoiicrBa ero NOMeUIecHB 
B Tao. |. | 
Hatizeno %: C 89,88; 89,64; H 9,94; 10,08 | 
Ci2Hi¢. Brruucneno %: C 89,93; H-10;07 | 
Visonponusuuan-1 Obl nowyueH paHee B3aMMOJelicTBHeM MarHuiiopraHH- 
yeCKOrO COeAMHEHHA MHAeHa C alleTOHOM M Jaslee uYepes TpoMeKyTOUHbI 
TpeTuyHbli cnupt (°). B yKa3aHHow paOoTe mpHBefseHa TOKO Temlepaty pa 
KHMeHUA yrsieBoqopona. 
Brop.-OyTumHan-1 yxe onmucaH B suTepatype (?). Ero noxasaTenb mpe- 
oMaenua n9°—1,5191 mourn copnaaer c neo — 1,5199 Hatmero mpenapata. 
: \ 


[loka3aTemtb NpeOMJIe€HHA NOyueHHOrO Hamu 2-rekcuHHaHa-1 oTAMueH OT 
TOM 2K KOHCTaHTbI reKCHJIHHAaHa-1 B paGorax (*) u (°). Pacxommenue, N0-BHH- 
MOMY, MOXKHO OObACHHTbh Pa3/IMYHeEM B CTPOCHHM TeKCHJIbHOFO payuKawia. 


VWuctutyT HepTexuMuMueckoro cHHTe3sa Tlocrynugo 
Axanemuu Hayk CCCP 5) 1 41959 


IMTHPOBAHHAS JIUTEPATYPA 
Lid Eat ely. CG. EH. Reuwit, -H. Gro, waaid, 4) Avials (Chentnc95,. 2 1303 (1953). 


2 A. B. Tonunes, E.C. Moxposcxag, T. IT. CTtTenauuesa, JAH, 119, 1164 
(1958). >A Maittard, A. Deluzarche HM El. Hass, C. R.; 245, 185 (1957 
4H. El Fitas sj" APD lug eeheh SMAI Maiinar di. 6) R., 245, 540 (1957): 


5 B. B. Elsner, K. J; Park ery J. Chem: Soez; 1957, 592. * J) T hiele, Ber., 33, 
666 (1900); J. Thiele, K. Merck, Ann., 415, 257, (1918). *H.A.Mycaesm 
KaniMfatcKan mucceptauua, Uuctutyt uebra AH CCCP, 1946. §L. Ruzicka 
E.Peyer, Helv. chim. Acta’, 18, 676 (1935). 
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Hoxaann Ankagemun nayx CCCP 
1959. Tom 125, Ne 6 


PH3SHYECKAA XHMHA 


JI. Tr. PAHHYEHKO, B. © KHCEJIEB u K. Fr. KPACHJIBHHKOB 


BJIAAHME THAPATALLMA TIOBEPXHOCTH KPEMHE3EMA 
HA AJICOPBILMIO AJIM®ATHYUECKUX CNHPTOB H3 PACTBOPOB 


(ITpedcmaeaeno akademuxom M. M. J[y6uxunoim 80 XII 1958) 


Pasiwune B CTelleHH ripaTallMH MOBepXHOCTH KpeMHeseMa OKa3bIBaeT cy- 
‘MjecTBeHHOe BIMAHMe Ha afcopOmMio MapoB Bob (1) H cpaBHUTebHO Masloe 
BIMAHHE Ha aCopOlmMio MpesebHbIX alMcdaTHUeCKUX YIVIeBoZoOpogos (?), alcop6- 
WHA KOTOPHIX ONpefeAeTCA B OCHOBHOM JMCNepCHOHHbIMH B3aHMOJeliCTBHAMH 
MOJIeKyJI C NOBepXHOCTHBIMA aTOMaMU ajycopOeHTa. IIpefctaBianocb uHTepec- 
HbIM HCCJIeLOBaTb aflcopO6lu10 roMosOrH- 
gecKoroO pala CMMPTOB, MOJIeKYJIbI KO- 
TOPbIX BKIIOUAIOT PHA POKCHJIbHYIO rpyn- 
Ny HU yrvieBoOLoposuble paukasibl C pa3- 
JIMUHBIM YHCJIOM YIVJIepOMHbIX ATOMOB. 


Ta6auna 1 


AlcopOiMOHHble XapakTepHCTUKH UCHOWb30- 
BaHHbIX OOpasloB GeO caxu 


—_—_— 


B wactosujelt paOote MbI MpoBeiH Uu3- 


MepeHuA afcopOluu pxaAyja HOpMaJIbHbIX Ynembuaa oe 
CIMpTOB 43 pacTBOpoB B CCl, Ha 06- O6pasen | Goman ec | uceres | TYPHOR, 
pasilax KpeMHesema c pa31HuHOH rngzpa- mr | Bonet BES 
Talluel moBepxHocTtu. B sutTeparype 

WMeeTCA OUCHb MaJIO CBeJeHH O BUIMA- BC2 300 169 7,9 
HHH THpaTalluv MOBepXHOCTH KpeMHe- BC-l 300 244 42 
3eMa Ha ajlcopOlHio pa3JIHUHbIX Be- BC2 700 429 2,8 


mecTB 43 pacTBopoB. M3BecTHO JIMUIb, 

uTO IPH TepMHYecKOH OOpaboTKe cHIMKarelA alcopOuMA pacTBOpeHHbIX Be- 
WlecTB yMeHbuIlaeTcA; TaK B pa6ore (*) Obli0 NMoKa3aHO, YTO NpeebHaA aJ- 
copOuuMA yKcycHOll H cTeapMHOBOlt KMCNOT u3 pacTBopoB B CCl, naqaer no 
Mepe yBeJlMueHHA TeMMepaTypbI MpOKaIMBaHHA CHIMKarenA, OHAKO BeJH- 
YUHHbI YeIbHOM MOBepXHOCTH HCCeAOBaHHBIX OOpaslOB He OMpeeAIHCh, 
aBTopbl (*) He MOTIM pa3euTb aipPekTbl, BLISBAHHbIe H3MeHeEHHeM CTeMeHu 
THu[[parTalluu MoOBepXHOCTH H YMeHbIeHHeM ee BeHUMHbI. B nocieqHee BpemMa 
B paGOore (*) O6Hapy2KeHO YMeHbIleHHe pee bHOH agcopOunu saypHHoBon 
KMCJIOTbI H3 paCTBOPOB B MeHTaHe MO Mepe AeruApaTalluv MOBepXHOCTH CHMKa- 
rena. IIpu ucceqoBaHHu BeIMYHH MpesebHOK afcopOuMM romoJoruyeckoro 
paga H-cnupToB u3 pactBopa B CC], paOoTol HekoToppIxX aBTopoB (°) MoKa- 
3aHO, UTO MO Mepe YBeJIHYeHHA JWIMHbI yreBosOpoAHOrO pauKaa XapakTep 
NOPHCTOCTH CHJMKareA OKa3biBaeT BCe BOSpacTalolllee BAMAHHe Ha BeIMYHHY 
MpeseibHow ancopOunu. Hostomy, q# pa3sfeJbHOrO H3yYeHHA BJM AHMS TIpH- 
PObI MOBepXHOCTH Ha afCOpOMHIO pa3sIMUHbIX NO CBOHM pa3MepaM MoOUleKyJI 
POMOJIOrHYecKoro pAa, HeOOXOJUMO ObIIO He TOJbKO OMpelelATb cTeleHb rH] 
paTalluH MoBepXHOCTH, HO HM MpOBOAHTb Bce H3MepeHHA Ha HeNOpHCTEIX 00- 
pasilax KpemHesema. 

B pa6ote ucnomb30Basiuch Ba OOpasiia HemopucToro KpeMHesema — Ge- 
nol caxku (°), BC-1 1 BC-2. O6a o6pasya nepey onbiTaM NpokamuBach NpH 
300°, a orienbHaa nopuna BC-2 — npu 700°. Merogquka u3sMepeHul yAebHOH 
NOBepXHOCTH H cCOsepxKaHuA CTPYKTYpHOH Bol onucaHa (”), MomyueHHble 
pesyIbTaTb NpuBeyenbl B Tad. 1. Onpelenenve KOHIWeHTPalHH PaBHOBECHBIX 


PacTBOPOB MIpoOBOAMMOCh C MOMOMIbIO HHTepdepomeTpa. 
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yMeHbllaloTca ¢ pOcTOM yriepofloposHoro pakuKala. CreneHb ge 
TOBepXHOCTH OKa3bIBaeT 3aMeTHOe BIMAHMe Ha BeMYHHY MpetCIbHOU allcop 

WMH, MpHueM 9TOT adpekT, HaOoslee pesKO BbIParKeHHbIM IPH acopOWHH MetTa- 
Houa, YMeHbIaeTcA 10 Mepe YBeMMUeHHA JIMHEI yrveBOROPORHOTO padhkas 
cnupta. Tlnoujaaka ©, MpHxoflalllaica Ha O2HY alcop6u“poBaHHyl0 MoweKyJ | 


LM oe 


100 200 ie 400 500 600 IM ar 


Puc. 1. Msorepmpt agcopOunu Ax-cnupTos 43 CCla Ha oOpa3ilax Seno caxku 
BC-2-300° (a), BC-1-300° (6) u BC-2-700° (6). lupppt y KpuBbIx — uncO 
aTOMOB yrviepoya B MOWIeKyse CiupTa 


MeTaHoula (puc. 2 6), QA HavOolee ruspaTupoBaHHoro oOpasua BC-2-300", 
coctaBinet 11,7 A?, uro 61u3Ko K 12,5 A? (*) — naomaakKe, 3aHHMaeMol rH_po- 
KCHJIbHOM rpynnow. IIpu sToM Ha OAMH THApOKcH MOBepXHOCTH NpuXoUTCA 
ofHa aJcopOupoBaHHasd MOJIeKyJla MeTaHosla (pyc. 2 2). Ilo Mepe Aeruapatauun 
MOBePXHOCTH YHCIO MOJeKYJI MeTaHOJla, MpHXoWAUluxcAd Ha OHH FHApoKcHd, 
pacTeT, mocaqouHad MWiollalKa © yBeIM4MBaeTcA, a TOMULMHA alcopOupoBaH- 
HOO CIOA © YMeHbillaeTcA (puc. 26 u 2 6). OHaKO M3 MOAOOHHIX pacueTOB, OC- 
HOBaHHbIX TOJbKO Ha aJCOPpOWHOHHbIX JaHHbIX, HeIb3A elle celaTb KaKUX- 
JIMO0 3aKJOUeHHH 06 HCTHHHOM XapakTepe HM 4ucHe OOpasyolluxcaA cBasel 
MexKAY alcopOupoBaHHbIMH MOJIeKYyJlaMM HW MOBepXHOCTbIO alcopOeHTa, Tak xKé 
Kak H O CBA3AX acopOMpOBaHHbIX MOeKYI MEY coo U, B YaCTHOCTH, O BOS- 
HMKHOBCHHH M@KMOJeKYIAPHBIX accolMaTos (°). CaetaHHble B 3TOM Hapa: 
JICHHH MpeXnOO%KeHHA MOLyT HaHTH MOATBepxAeHHe UH ObITb OOOCHOBAHEI JIMILUE 
MyTeM NIpHBeyeHHA K PellleHHIO yKa3aHHOrO BoNpoca Apyrux, HesaBHCHMbIX 
MeTOJOB HM MpexKle Bcero U3MepeHHH TenoT alcopOunu. [Ip mepexoge K BBIC: 
IIMM CHUPTaM OTHOLMeHHe Mexy YMCJIOM aCOpOMpOBaHHbIX MOJIeKYJI WH YHCION 
MOBEPXHOCTHBIX THAPOKCHJIbHbIX TpylM cTaHOBHTCA MeHbile. Momekyvibl, pac: 
MOaraich HaKJOHHO K NOBepxHocTH (°), 10-BHAHMOMY, SKpaHUpyior yacTb THI 
POKCHJIBHBIX Tpyll, B CBA3M C UeM YMeHbIMeHHe HX KOHUeHTpallun, B U3yueH: 
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HbIX Npefeax, HaYHHaeT MaJlO CKa3bIBaTbCA Ha BEIMYHHE MpesebHO alcopo- 
WMH JWIa rekcaHona. AcopOuHa Ke OKTaHOJIa MpaKTWUeCKH He 3aBHCHT OT cTe- 
MeHH ruApaTalH NOBepXHOCTH, Kak 9TO CJlelyeT 43 puc. 1 u puc. 2a. B cBa3n 
€ STHM CileyeT OTMETHTb, 4TO 3aBHCHMOCTb YJeIbHOM TeMOTH! CMadYMBaHHA OT 
cTelleHH THApaTalMH MOBepXHOCTM CHIMKareleH YMeHbiilaeTcA B HalpaBeHHH 
OT Me€TaHOJIa K NipoNaHosly, a TemwIOTa CMa4HBaHHA A-FrellTaHOM IipaKTHuecKH He 
MeHeTCA IPH TepMuYecKOH JerHApaTaluu OOpasuos (1°). Ilo Mepe yBemuueHna 
AMMHbI yrieBOOpoxHoro pasuKala erO pomb B acopOWHOHHOM B3aHMOJelicT- 
BHM YBeJIMUMBaeTCA H aCOpOMMOHHbIe CBOLCT- 


Ba BbICIUMX CNMPTOB MpHOmMxKaloTCA K CBOIi- peo? 
CTBAM COOTBETCTBYIOWIMX  yrleBoLOposos. 20 
C jpyroH cTopoubl, Heib3A cuuTaTb, u4TO [ 


alcopOluA CNMpTOB MpovcXO_UT TOMbKO Ha 
C€WJIaHOOBOH YacTH MoBepxHocTH. Ecau mpu- 
HATb, YTO MpHBeleHHad Ha puc. 2a HHel- peal ae 
Had 3aBHCHMOCTb MpefenbHoH afcop6unu ~ | oe 


CNMPTOB OT cTeleHH rupaTallMH NoBepxHo- SS 
CTH COXPpaHAeTCA BIVIOTh TO MOMHOM ee Je- jg es 
THpaTaluu, JlerkO BUleTb, uTO HM Ha CHI- Ail: See Oey 
OKCaHOBOM MOBepXHOCTH HMeeT MecTO 3HauH- yy OL aes ean ae 


TebHad allcopOlua cnupta. Ps Fos 
Corsacuo (11), Ha HemopHcTHIxX rupspodub- 8 oe 

HBIX ajicopOeHTax cileqyeT OXKUaTb MOCTOAH- 

cTBa lIpesebHOH acopOunu B roMosoruyue- 

CKOM py alMdaTHyeckHx CMMpTOB, 4TO 

COOTBETCTBYeT IpecTaBIeHHIO O TaKOl 

OpHeHTAalHH MOJeKYJI B MOBepXHOCTHOM coe, 

IIpH KOTOPOH alcopOWMOHHOe B3aHMOJelicTBHe 

OCYILECTBIIACTCA 3a CUeT THIPOKCHIbHOH © ' 


rpyllbl cuupTa, a yruleBOAOpoAHble pauKa- | 2 


Jbl PaciOJaraloTCH HOPMaJIbHO K NOBepXHO- 
cTu. OyHako HENOCPeCACTBeHHbIe OMBbITHI, Mpo- 


ae 

es r oo 

Puc. 2. SaBucMMocTb npeferbHol ancopOunu a,, (a), S 

Moca OuHOH MIOWAaKH MoeKy J © (6), TOMMLMHbI acop- ie 

OupoBaHHoro cio T (6) HM COOTHOIMEHHA MEX Ly MCIOM % 8 

Aj\copOupoBaHHbIX MOJIe€KyJI H UYHCOM rHApOKCHAbHbIX 0 ? { fans 1D M/o2 

rpynn a/[OH] (2) of crenenu ruqpaTaluu nopepxHo- 

ctu. L[uprt moKasbipaloT uMCIO aTOMOB yrulepoya B l eset edd 
MosmeKkyle cmupta 7) 


BelleHHbIe B padoTe (°) Ha OOpasile HenopucToro KpeMHe3eMa, OKa3aJIHCb B 
MpoOTHBOpe4wHH C ZTHM peANooweHHeM. C yBelH4eHHeM JJIHHbI yrieBoqopos- 
HOrO paywukalla CupTa WpeselbuHad acopOuuAa MalaeT, COOTBeETCTBEHHO BeJIH- 
4nHa MocafoyHol MiowlaqKU MOJeKYJIbI pacreT, Mpw4yeM ee MpupocT Ha ONY 
CH.-rpymny B roMomorHyeckoM pay yMeuHbilaetca. Orciofa Obll Cea BBI- 
BON, YTO aCOpOHpoBaHHble MOWJIeKYVIbl CIIMpTOB IpeHMyleCTBeHHO «JIeKaT» Ha 
MOBePXHOCTH, a AIA BLICIUMX CNMPTOB pacMosaratoTcdA MO OTHOLMEeHHIO K Heit Ha- 
K10HHO. Ilomy4enHble B HacTosulel paOoTe LaHHbIe, IpHBeLeHHbIe Ha puc. 3, 
MO3BOAIOT PaCMpOcTpaHHTb BbIBOJL, CleaHHble B (°), Ha MOBepXHOCTH pas- 
simunHou crenenu rugparaunu. Tipu paccmorpesuu 9sTux JaHHbIxX OOpalilaeT Ha 
ceOA BHUMaHHe Malad BeIMYMHAa MocaqOuHOH WIOWatKu UH 3HAYHTeIbHOe YBeJIH- 
YeHHe TONUMHbI alcopO“poBaHHOrO c/IOA B CyUae afcopOuMu MeTaHosa Ha 0O- 
pasie BC-2-300°, o6mayarouleM MaKcuMaJIbHOM ruypatalueh MoBepXHOCTH, 4TO, 
M10-BHJMMOMY, CBA3aHO C H3MeHeHHeEM OpHeHTaNMH MOseKYJI MeTaHOwa B 9TOM 

cemyuae. 
TlopepxHocTb KpemMHeseMa HeodHoposHa (”), OHA COCTOMT H3 Ka¥eCTBeHHO 
Pa3M4HbIX yUACTKOB WIM MeCT, OOaalOuIAX PasJIMYHbIMH SHepreTHyeCKMMH H 
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| 
| 


aCOPOMMOHHbIMH CBOMCTBaMU. OTA HeEOLHOPOAHOCTb OMpefeAeTCA pas/IMUHbIN 
PacnoOxKeHHeM KPeCMHHMKUCOPOAHbIX TeTpa2z{poB, a CJleOBaTebHO, cTe 
MeHblO THApaTawMu MOBeEPXHOcTH, T. €. COOTHOLWICEHHeEM Me*K]Y CHJIAHOJIOBbIME 
H CHJIOKCaHOBbIMM ee y4acTKamu. Pa3mMuve B paciosoxKenuH TeTpaazpos SiO 
Ha MOBePpXHOCTH MOXKeT BOSHUKHYTb B Mpollecce MPHTOTOBIeHHA COpa3lloB U Z 
qabHeHuieH O6pa6oTKu. B yacrnoctu, pH TepMHYecKoH OOpadoTKe cTpykKTyp 
HbIe QJICMeHTEI pellleTKH KPemHesema — TeTpasippr SiO,— nmpuoOperator HeKO. 
TOpylO MOABMXKHOCTb, Ha BO3MOXKHOCTb KOTOPOH YkKa3bIBalOT MOMMMOpdHbIE 
mpeBpaleHuA B cucteMe SiO, (15) (8 — 1-TpH Le: 
MUT, & —B-KpucToOanuT (117—270°), a TakxKé 
a —$-KBapll (575°)). [lepectpolika Tetpasqpos SiO, 
6yeT, NO-BUJMMOMY, HauHHaTbCA HW CpaBHUTebHG 
JerKO IpOXOJMTb Ha MOBepXHOCTH OCOpaslloB, rid 
YCJIOBMA UX OMHOCTOPOHHeH CBA3M Cc OObeEMHON chal 
30H OyYT OarompuATCTBOBaTb 3TOMY. TaKkol 
lepecTpohKow o6ycJloBeH Mpollecc TepMHuecKO 
Teruipataluu nopepxuoctH. IIpu stom, Kak Obi 
MOKa3aHO B HaCTOAIeH padoTe, opHeHTallua allcop: 
OMPpOBaHHbIX MOJIEKYJI CNMPTOB MeHAeTCA B 3aBH 
CHMOCTH OT CTeMeHH THfpaTalMH MoBepxXHOcTH 
TlocKobky OpHeHTalHA MosleKyJ onpesemsercs 
HX B3aHMOJeHCTBHeM MexKy co6ol, c oObeMHOH 


Puc. 3. Benuunnbt nocaouHbIx MvlowaqoK @ (a), TOJMIMHb 
alcop6upoBaHHoro culos t (6) H MpezembHoro OObema au,, (8) 
HOPMAJIbHBIX CNMPTOB Ha OOpasilax OenoH caKku BC-1-300 

(1), BC-2-300° (2) u BC-2-700° (8) 


ES LEGS MOOT ial, ae 


(basoH Mc MOBepXHOcTbiIO adcopOeHTa, NO Mepe 3aNOJIHeHHA MoceqHeH MoOxKe 
BOSHHKHYTb TaKoe MosoxeHHe, IPH KOTOPOM SHepreTHuecKkH Oosee BbITOLHEM 
OKaxKeTCA U3MeHeHHe MepBOHadaIbHOl OPHeHTAallMH MOseKYJ B COOTBETCTBH! 
C UX Ooulee WIOTHOM ynaKoBKOH. YBeMueHHe acopOlMu B STOM clyuae Oye 
NpOABJIATHCA B BAe CKauKa WAM CTYM€HbKM Ha M30TepMe acopOuun (1%, 14). 
OueBiu HO, UTO H3MeHeHHe pupossl NOBepxXHocTu ajcopOeHTa MO2KET OKasati 
BIMAHMe Ha TOT addekT. B pabore (**) OblIO NOKa3aHO, YTO UCHOIb3yA OAH Y 
TOT xe OOpasell CMIMKaresia, B 3ABHCHMOCTH OT eFo TIpesBapHTebHOK TepMHye 
CKOH OOpaOoTKH, MOXHO NOJyYHTb Kak CTYMeHyaTYIO, Tak M Tilak y10 eee | 
ajlcop6uun. 

Axstopbl BbIpaxkaioT OarogapHoctb Bb. B. Unbuny 3a nogyepxky aToli pas 
OoTbI H OOcyxKTeHHe pesyJIbTAaTOB. | 


MockoscKuit rocyapcTBeHHIi yHuBepcuTeT Tlocrynuamo 
um. M. B. JlomoHocopa 24 XII 1958 
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“I. H. de Boez,M. E. Hermans, I. M. Vleeskens, Proc. Konikl. nederl. 
akad. wet., 60, 45 (1957). 5A. K. Bowenxkaa, K. TF. Kpacuapuuxk oes, 
JtAH, 114, 1257 (1957). © A. K. Bonenkaa, E.- A. Jleoutbes, EB. A. X apy 
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Hosa, JIAH, 123, 316 (1958). 18B. QatTeab, Muswyeckas xumua cunuKatos, 1936. 


1280 


4 


Horaangn Akagemun nayx CCCP 
~ 4959. Tom 125, NM 6 


PU3HYECKAA XUMUA 


A. HM." TOPBAHEB, FO. M. KECCJIEP, 10. M. MOBAPOB u 9. C. CEBOCTbAHOB 


HEKOTOPbIE 3AKOHOMEPHOCTH CBOMCTB PACTBOPOB 
CHJIBHbIX IJIEKTPOJIATOB 


(ITpedcmaeaeno akademuxom A. H. Ppymkuneim 141 1959) 


OObsxACHeHHe CYIICCTBEHHBIX paCXOx*eHHH MpeyelbHoro 3aKOHa Teopun 
Tle6aa. — Tioxkesa c oOnbITOM B OGsacTH AOCTaTOUHO MaJIbIX KOHIeHTpalnit 
¢~0,01 moun/n copmManbHO MoxeT OpbITb JaHO Ha ocHOBe: a) JONyueHHA 
HenoviHOH MuccolwMaunH ('), 6) yueTa H3MeHeHHA KONMUeCTBa «CBOOOsHOrO 
PacTBOPHTeA H3-3a COJbBATALMM MOHOB (?) un B) yueTa cMelluduyeckoro B3aH- 
MojeHcTBua uoHoB (%,*). IIpH momoxKuTebHbIX OTKJIOHEHHAX onyuleHHe a), 
OUCBUAHO, He MPHMeHHMO, TaK KaK H€BO3MO3KHO OOBACHHTb BO3pacTaHHe KO- 
apPulweHta aKTMBHOCTH YCHJIEeHHeEM M@KHOHHOrTO B3avMoselictBud. Mcxoys 
H3 60), HeEOOXOJMMO CUNTAaTb ruyApataluio yBeruuuBaroulelica B pany Cl—J, 
YTO IIPOTHBOPeyNT ONbITY H TeopuH. TobKO HCXOMA U3 B) MOXKHO YCTPaHUTb 3TH 
W HEKOTOPble A pyre NPOTHBOPeYHA H aTb OGULYIO KapTHHY ABJICHHH, KayeCTBeH- 
HO corlacyroulyioca c onbitom (*). 

Ha ocHoBe NovloxKeHuH, pasBUTbIx paHee (*), Tomo BKJaya /, OM2KHEFO B3aH- 
MOfeHCTBHA MOHOB B KOSdPpHUHeHT AaKTHBHOCTM MO%KHO MpescTaBHuTb (WA 
]-l-anexTpomuta) B BHze 


In fe = 4/, na® Bc — BB,c, (1) 
a; +a; U 
adn ( [exp(—-29") —1] rar, (2) 


a 


Us (rij) = — | ue (ra)|— |e (ra) | + | Sue | — fe (rad) | (3) 


rae B = 6,024 -10°°9;} a= r,+ 7; r, M r— KpucTalnorpadpuyeckue pasuycel 
KaTHOHA HW aHHOHa; @; HM aj— paMycbl UX ccep coubBatawun; U,(r;j) — no- 
TCHUHAIbHaA ZHeEPrHA MOHHOM Mapbl; Ue(7;;) — SHEPHA JIeKTPOCTaTHYeCKOTO 
B3aumoyelicraua wonos; w(r;;) —- 9HeprusA CObBaTAlMM MOHHOHM mapst; ws— 
TO 2Ke CBOOOJHBIX HOHOB; U,(/;;) — KBaHTOBOMexaHuyeckad sHeprua. Jlomyckas, 
YTO OCTAaJIbHIe ScppeKTbI JaloT BKJa Bf 3aMeTHO MeHDbIUMH, yem (1), YTO Corsma- 
cyercd C OMbITOM, NOYYHM MpHOJM2KeHHO 


Ig fon = IS fo + Ig fe, (4) 


rae lg fp Bblpaxaerca mpeyeibHbIM ypapHenuem J[eOaa— Tioxkes. II[pumenaa 
cooTtHomenua (1)—(4), MoxkHO NogoliTH K OObACHEHHIO OFIBITHBIX MaHHbIX HU 
YCTAHOBHTb HeKOTOpble 3aKOHOMEPHOCTH. 

B pogubix pacrsopax mpu 25°u c =0,01 orxmonenns |g fon—lg fp Bospacta- 
or B pany LiCl<KClOg<NaF, NaNOs, NaClO,, RbCl, CsCl, CsBrac KCl 
<KBr<LiNO;, NaCl<KJ<LiBr<NaJ < NaBr < LiClOy<c KF <<GsF. Us 
STOFO pAJla BUAHO, YTO CHMOATHOCTb ME*KLY BEIMYHHON OTKJIOHCHUA H cmoco6- 
HOCTbIO HOHOB K COJbBaTaluN oTcyTcTByer. OeHOUHbIM pacueT MOKa3bIBaer, 

1284 


uTO H3MeHeHHA Ue(F;;) H Ux(Tij) C YBeEMYCHHEM PayMyCOB HOHOB npuOmHsuTembHC 
B3aMMOKOMIeHCHpyioTcA., CileqOBaTeIbHO, MpPHYHHa OTCYTCTBUA cuMOaTHOCTE 
JlOMKHA 3aKMOVATbCA B MHAMBUAYabHbIX OTJIMYMAX MOHHIX Map, MPOABJI AIO! 
muxca B ul" (r;j). Ecau 3T0 Tak, TOU? (T; j), H COOTBeTCTBeHHO BB,c, Mou2KHa ObITE 


HeKOTOpOH HeMOHOTOHHOM (byHkUMeH KaKkOro-JIMOO MapaMeTpa, XapakTEPU3Yl0Oy 
lero CMOocoGHOCTb MOHHOL Mapbl K combBaTallun. Mcxoga u3 camoro oOujero mpexi 
CTaBJICHHA O (pakTOpax, OMpesesA10- 
IHX 29HEPprHio CObBAaTaWHH, B Kaue- 
CTBe TaKOrO MapaMeTpa MOXKHO IIpH- 
HATb BeJIMUMHY a. 

Ucnombp3ya ypaspuenun (1) u (4), 
M3 OMbITHBIX JaHHbIx (°) JIA pacTBoO- 
pop coe B Boge mpuO u 25°u 
c = 0,01 6biiu paccuHTaHbl BeJIMYHHbI 
B8,c wu nocrpoenbi rpapuxu BB,c=f(a) 
(puc. | u 2). M3 9tHx rpacuKos 


Puc. 1 Puc, 2 
Puc. 1. OrKnonenua oT Mpesembuoro 3aKona B cbynHkunu a; H2O, 0°. / — LiCl, 2 — LiBr, 
3 — LiClO,, 4 — LiNOs, 5 — NaF, 6 — NaCl, 7 — NaBr, 8 — NaJ, 9 —NaClO,, 10 — 
NaNOs, 11 — KF, 12 — KCl, 13 — KBr, 14— KJ, 15 — KClO,g, 16 — RbCl, 17 —CsF, 
18 —CsCl, 19 —CsBr, 20 — KNO3 


Puc. 2. Ork0HeHUA OT MpeyenbHOro 3aKona B cbyHKuMH a; H2O, 25°. OOosnauenna cM. puc. } 


BHUHO, 4TO 3aBHCuMOCcTb B8,c OT a AeHCTBHTeIbHO CylecTByeT, XOTA pa3zOpoc 
Touek BelHK. IlocmeqHee, ONHaKO, HE JONKHO CUHTATbCA HEOKUMLAHHbIM, CCAP 
yyecTh, 4TO mpH pacuete BB.c Mbt MpeHeOperaeM BJIMAHHEM Ha OTKJIOHeHHS 
OT NpeebHOrO 3aKOHa BCeX OCTAJIbHbIX (PaKTOPOB, KPOMe KOBOJIIOMHOFC 
appexta. PacnomowkenHe' dTopHoB Ha OTMebHOH KPHBOH MOKHO OGB- 
ACHHTb, MPHHAB BO BHHMaHHe, YTO | SHeprua THApatTaluu F ua 30% Gob 
mie (m0 Mofyi0), 4em Cl-— camoro CHIbHO ruqpaTHpOBaHHOrO aHvOHa H3 GUC: 
Jia BXOJAIMX B paccMaTpHBaemble comu. IlostTomMy Aaa TopHsoB BepxHut 
mpeqel udterpana (2) JouxKeH ObITb B3AT Gombe 3a CueT Qj, 4eM ANA Apy- 
THX come. YUHTHIBAA CHIbHY1IO 3aBHCHMOCTh B, OT Q;+ aj, TOTO paccyxeHus 
HOcTaTOuHO WA OObACHEHUA NoBeeHuA PropuzoB. Kpome Toro, 30ecb, MO-BH- 
AMMOMY, CJleqyeT IpHHHMaTb BO BHHMaHHWe HM BO3MOXKHbIN THApomUs. 

MHTepecHo OTMeTHTD, YTO NOJTYYeHHbIe KPUBbIe HMEIOT 9KCTPeMYyM IPH AY27H,0 
XOTH COOTHOMeHHe Pa3MepoB cObBaTHpyemMoro OObeKTa HM MOMeKyN pac 
TBOPHTeA MMeeT BaxkHOe 3HayeHHe (°), B Clydae COMbBaTalMA MOHHOM Mapbl 
BEPOATHO, OOMbUYIO POL UTpaeT COOTHOWMeHHe MeXxKAY a HM WIMHOH Aunons 
B MOeKy/le pacTBOpHTeiA. B cayaae MOJICKYJIbI BOLL paccTOAHHe MexKy mpo 
THBONOJOKHBIMA 3apANaMH (AVIA KBAAPyHOMbHOH MOeIH) CpaBHUTebHO Mai 
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OTIMYACTCA OT AMaMETPa MOMEKYJbI B WEOM, YTO HM IPHBOAMT K OOHapy2xeHHOn 
3aKOHOMEPHOCTH. 

Tak Kak 9HepruA CONbBaTaM MOHOB ABAAeTcA dyHKunelt b = 1/92, 1/r?_ 
(HOH — JunonbHoe B3anMOfelicrBue) unu g = 1/r,+ 1/r_ (nomapu3auua KOH- 
THHYYMa H B3aMMOselicTBHe 3apay — 3apaq), TO CeMOBaIO BLIACHHTb, KaKaa 
3aBHCHMOCTb CylilecTByeT Mexny Bg\c u b u g. Oka3anocb, uTO Ha rpacuKax 
B8ic= f(b) u BB,c= f(g) touxu pacnpesensiorca coBepmieHHo OecnopaZouHO 


ae 
pee 15 ew? 


GS u 


Puc. 3. Orknonenua of mpesenbHOro 3aKOHa B “Puc. 4. 3apucuMocTh mMexyy a 
dyukunn a (J) ub (I/); bopMamug, ~ 2°. O6o- qu 6. OOosHayenua cM. puc. | 
3HaueHHaA CM. puc. | 


MNO BceH MoulaqH rpapuKoB, T. €. KaKasd-M60 3aBHCHMOCTb OTCYTCTBYeT. ITO 
MOKasbiBaeT, YTO (aKTOPOM, OMpPeAeAIONIMM OTKJOHEHHA OT MpelebHOrO 
3aKOHa, ABJIACTCH TuApaTalluA HOHHOH Mappt. 

ia [pyrux pacrBoputeset c Bercokol JLK qaHuble no KoappulweHTaM ak- 
THBHOCTH HMEIOTCA TOJIbKO JIA (OPMaMMAHBIX pacTBopos (*). BprancseHHble H3 
HUX BeMUMHE! B8,c mpu ~2°u c = 0,02 mpegcraBnenbi B PyHKUMN a Ha pu. 3. 
TeH,eHIUMA K MOABJICHHIO 9KCTPeMyMa Ha KPHBOH Mo Mepe MpHOHKeHHA 3Haye- 
HMA Q K JMHe AunomA (41a dopMamugla ~2A) coxpaHsaerca, OJHaKO B 3TOM CJly- 
wae ecTb HescHocTb. IloqOop comet, WIA KOTOPbIX MMeIOTCA WaHHble, ClyYaHHo 
OKa3aJICA TAKUM, YTO Mexy au O, g A HUX CYULeCTBYyeT MIaBHad 3aBHCHMOCTD, 
lipeycTaBieHHad Ha puc. 4 Aa ciyyan a = f(b). Tlostomy u Bf,c miaByo 
3aBucuT oT b. Ecau no KpHBoH puc. 4 3aaTbCaA MpOH3BOJIbHOH Napow 3HayeHUli 
au 6 u moto HailirH cooTBercTBy1oulNe uM 3HaueHua BB,c no KpuBEiM J u I] 
puc. 3, TO HaliqeHHble TAKHM MyTeM 3HayueHHaA B,C mpakTuyecKH CoBMayair. 
Hanpumep, a == 3,0 coorsercrsyer 6 = 1,06; ana BB,c Haxogum 1,0-10? 
u 0,97 -10-? coorBercTBeHHO. To Ke Camoe HaGsloqaeTca MB CJIYUae 3ABHCHMOCTH 
BB,.c = f(g). Ito o3HauaeT, YTO JIMUIb OHA M3 NepeMeHHEIX, A, D WIM g, ABJIAET- 
CA HCTHHHbIM aprymMeHTom dbyHKuun BB,c. Jina BeItcHeHHA, KaKaAd WMeHHO, 
HeEOOXOJMMbI WaHHble AIA come, He yKslalbiBalolluxca Ha KpuByto puc. 4 (Ha- 
mpumep, LiBr, NaF, NaJ, LiClQ,). 

Kakas-u60 ompefemeHHad 3aBHCHMOCTb OT a, b uM g OTKIOHEHMU OT Mmpe- 
IeIbHOTO 3aKOHa TeMIOT pasOaBeHHA BORHEIX pacrBopoB mp 25° u c = 0,01 
OTCYTCTBYET. ITO MOXKHO ObVIO OXAKVLATb B CHLY TOPO, YTO, KaK OTMeUaJIOCb pa- 
Hee (4), pasmmuHbie acipekTb! AaloT HepaBHOMeHHble BKMab B KOSPPUUMeEHT ak- 
THBHOCTH, HO 61M3KHe MO BEMYHHE BK abl B TeMOTy pasGaBnenua. MHbIMu csO- 
BaMH, IIpeHeOpexKeHHe SHTPOMMHHbIMH WIeHaMH OKa3bIBaeTCA He€3aKOHHBIM. 
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Tlostomy JWI ycTaHOByleHHA 3aKOHOMepHOcTelt B ciyuae TeNOT pasOaBuleHH 
mpexke HeOOXOAMMO BBIJCIHTh BKJlaq, MPHXOLAWMNCA Ha Jomo WaHHoro 3 
cpekTa. 


VWuctutyT 21eKTpoxuMHuH 4 Tlocrynuao 
Axkayemuu Hayk CCCP 26 XII 1958 


ITHTHPOBAHHASA JIUTEPATYPA 


1W. Nernst» Zs. Elektrochem., 33, 428 (1927); Zs. phys. Chem., 135, 2¢ 
(1928). R. H. Stokes, R.A. Robimson, J. Am. Chem. Soc., 70, 1870 (1948 
Ee Gimkercrkeaitine sDranss HatadsSocs,.o1. 1235 (1955). * EL. A. Guggenhei 
Phil. Mag., 19, 588 (1935). 410. M. Keccuaep, A. YW. Top6aues, JAH, 111 
437 (1957); Uss. Bocr. (bunuanop AH CCCP, Ne 6, 50 (1957), © T. Xapueg, Bb. Oya) 
@Mu3nyeckah XMMMA PaCTBOPOB IJIeKTPOMHTOB, V1, 1952; C. [aeccton, Bpejenne} 
anektpoxumuio, VWJI, 1951. ®O. AH. Camouuaos, ae pa BOJHBIX pacTBOpG 
9NeKTPOMHTOB HM ruppaTauua Monos, M3q. AH CCCP, 1957. a ane BaceHuko, KO 
21, 361 (1947); 22, 999 (1948); 23, 959 (1949). 
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Aornagn Ankangemun wayx CCCP 
1959. Tom 125, M6 


PH3Z3HVECKAA XHMH fl 


A. HW. KPACHJIBUJMKOB, JI. M. BOJIUKOBA, H. K. BYPLLEBA u B. J. MJISCYHOB 


0 MEXAHH3ME ME)KKPHCTAJWIMTHOM KOPPO3HH HEP)KABEFOLUEN 
CTAJIM B A3SOTHOH KHCJIOTE 


(ITpedcmaeaeno axademuxom A. M. ®pymxunoim 221 1959) 
V3BectTHo, 4TO IPH HEpaBHOMeEPHOM JocTyne KHcMIOpoda Mex]Ly ABYMA 2KeJIe3- 


HbIMH VWJIM WHHKOBbIMM 3JIeKTPpOWaMH, MOrpyXeHHbIMH B PpacTBOP HeHTPaJIbHOrO 
WIEKTPOJIUTA, BOSHHKaeT TOK AudepenuMasbHon aspalluu, MpHyeM 2IeKTPOL, 


OS GQ 4h BO 75. dE 105 7) 260 MU. 


Puc. 1. Banaue pasnoctu Konuentpauua HNOs wa noBegenue cramu 1-T mpu 60°. 
Jlepoe otmemenue auetiku 56% HNOs, mpaBoe oTmemeHue auennu: 1—2%, 2—0,6%. 
38 —0,06% HNO: 


K KOTOPOMY HOMBOAMTCA KHCIOPOL, CTaHOBHTCA KaTOROM, a BTOPOM a1eKTPOL, 
K KOTOPOMy JOCTyN KHCIOpoa 3saTpyAHeH, MOfBepraercA aHOAHOMY pacTBope- 
TIO. 

Tlomo6noe aBmenue He JO%KHO ObITb CBA3aHO co cnellMduuecKUMH OCOOeH- 
JOCTAMH KUCNOPONa H MPHHUMMMAIbHO OHO MOXKET OLITb BbISBaHO npeumyusect- 
3CHHBIM MOJBOOM K OJHOMY M3 IJICEKTPOAOB Tak2Ke HW APYFHX OKUCAMTeMeH, KPOMe 
<ucIOposa. 

B wacrosimel paSote AoKasbiBaeTca, UTO MexKy [BYMA SeKTPOLaMU U3 
jepxKaBeloulel cTasM, MOrpy2KeHHbIMM B PaCTBOPH! a3OTHOM KUCNOTHI pPasiM4- 
{Oli KOHI[CHTPallu, BOSHHKaeT TOK, MPHUeM SIeKTPON, HaXOJAMIMHCA B Gomee 
{OHILCHTPUPOBAHHOM KHCMOTe, CYKUT KaTOJOM, a SIEKTPON, HaxOJAMMHcA 
3 Oouee pasOaBseHHOM KUCMOTe, MOABepraeTcaA aHOAHOMY PacTBOpeHHio. 
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Ha puc. 1 noKasaHbl TOKH AuddPepeniMa HON TenorApHsal\Mu, BOSHHKAIG 
me mp 60° Mexyy JByMA SIeKTpOAaMi M3 HepKaBeloulen CTaIH, HaxXOLALMMH 
CA B pacTBOpaX a30THOM KHCOTH B AYEHKe, PasfeNeHHOH MOPHCTOHN Teperopo 
Koli (kaToy B 56%-li KucuoTe, aHOX B Oovlee pasOaBseHHOH KHCJIOTE). Hasans 
yKa3aHHbIX TOKOB CBA3aHO, OY€BHAHO, C HEKOTOPbIM Pa3JIHYHeM B CTeINeHH Macch 


hafem? | 

KOK 9 | 
] 

B37 % 
] 

725 f 


| 
524 
I il 


[—> 


S i SS SS Be 4 SS 


G5 15 dU 45 G0 7S GO 108 230 JOO Mat 


Puc. 2. Bananue pasnocTu KonuWeHTpanHi HNOs uu pa3mnuHbix o6aBox *(Cr?+, 

Cr+, Fe’+) wa nospenenve ctamn S1-T npn 60°. [lpapoe oTgeenve stueaku 

2% HNOs, sepoe: f—56% HNOs3s, 2—56% HNOs + Fe®t 3° r/4a, 
3 — 56% HNOs + Cr8+ 3 r/a, 4— 56% HNO + Cr+. 3r/a 


BUPOBaHHA OOOHX SICKTPOAOB (KATO 3anaCCHBHpOBaH B HE€CKOJIbKO Oosbulel 
cTeneHH MO CpaBHeHHIo C aHogom). 

IIpencraBum ceOe Tenepb OOpaszell HeprKaBeiollel CTasIM B a3O0THOH KUCIOTe 

Jlocryn KHCJIOTEI B MAKPOTPeUIHHbI Ha MOBEPXHOCTH MeTaJisa Oyer saTpyA 
HeH, H KOHICHTPallMA KHCIOTLI BHYTPH MHKPOTPellMHbI OyerT yOuIBaTb BCMeCT 
BHe KOPPO3HH MW NOCTeMeHHO CTaHeT ropa3qO MeHbIWeH, YEM Ha BCeli MOBeEpXHOCT! 
MeTaJIIa. OueBHHO, B CHJIY TOKOB AuddepenunasbHow Aenonspw3aluu o6uras 
NOBEPXHOCTb MeTaJJla OyeT CYKUTb KaTOJOM, a BHYTPH MUKPOTpeIMH, pac 
MOJIOXKEHHBIX OOBMHO MO TpaHHaM 3e€PeH, HAYHYT Pa3BUBaTbCA aHOHbIe po 
weccbl pactBopenua. Ilpu OmaronpHATHBIX yCOBHAX TaKaA MEXKKPUCTAIUTHAS 
KOPpO3HA OyeT pasBUBaTLCA MporpeccuBHO, yrvly6JIAACb B TOMMY MeTasua 

Kak BugHO u3 pre. 1, ToK AuddepeniuanbHOH JenonApu3aunH BHaYas 
OUCHb BEJIHK, 3aTeM ObICTpo yObiBaeT JO BemMuHHHI O,5—1,0 wa/cm? uw Torga ocraer 
CA YCTOHYMBbIM B TeYeHHe AVIMTeIbHOTO BpeMeHH. 

Cua Ttoka | pa/em? coorBercrByeT CKOpoOcTH pacTBOpeHUA OKOO O_HOr 
MMKPOHa B Mecall. Tak Kak 3e€pHa MeTaJlJla HMeIOT pa3sMepbI NopayKa Joel 
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MHKPOHA, Taka CKOPOCTb PaCTBOPeHHA MOMKET MPHBECTH K OnicTpomy paspyule- 
HHIO CBA3CH M@KLy 3epHaMu. 

Ha puc. 2 BAAHO, 4TO JOOaBKU K AZOTHOL KUCMOTe TpexBaJIeCHTHOFO *KeNe3a 
WH TPeXBaJICHTHOTO XPOMa He BJIMAIOT Ha BEJIMYMHY TOKOB Zuddepentinanbnon 
Renoiapusauuu. Hanporus, Jo6apka OKMCIMTeIA B AHHOHHO dopme (mecTH- 
BaJICHTHBIM XPOM) Pe€3KO MOBBbIMMAaeT BeJIMYHHY 3THX TOKOB. 

B ropsueli KOHIeHTPHPOBaHHOli a30THOM KUCJIOTe BOSMOXKHO MpAMOe XHMUUe- 
CKOe OKHCJICHHE TPeXBaJICHTHOTO XpOMa, MepexoAllero B pacTBOp H3 He- 
p2XaBelouleH CTa/lu, B WeCTHBaeHTHbIH (1). JleticrBuTeMbHO, KaK H3BeECTHO, HMeH- 
HO B 9THX YCJIOBHAX OCOOeCHHO YCHJIMBaeTCA WH. MEKKPHCTAIATHaA KOppo3suA 
Hepxaperoue cra (*). B craHapTHOM KUCJION. PacTBOpe CepHOKHCIOH Mmequ 
MEXKKPHCTaJJIMTHaA KOPPO3HA HeprKaBerolleH CTalM MpoTeKaeT aHaJIOrHUHbIM 
00pa30M, IIpH4EM POIb OKUCIUTeIA UPpaeT CMeCb HOHOB ABYXBaJICHTHOM U ONHO- 
BaJICHTHOH MeJIH. 

IIpusowenue K OOpa3ily Hepxapemleli cTamHw pacTArMBaroujux ycusnit 
AON2KHO CNOCOOCTBOBaTb Pa3BHTHIO MHKPOTPellMH Ha MOBePXHOCTH MeTaJJIa, 
ocoOeHHO B MeCTaX KOHIeHTpalluH Hapa xKeHHH HU, CIeLOBaTeIbHO, MOJKHO 
TaK%Ke CMOCOOCTBOBaTb Pa3BHTHIO M@XKPHCTaIIMTHOH KOppoO3HH. DTC BJIMA- 
HHe XOPOIIO U3BeCTHO H3 WHTepaTyppi (°,*). 

Ha6sroJlaemplii XapakTep KOppO3HH/3aBHCHT OT COOTHOLMICHHA TOKOB LHdPpepex- 
WHabHOH AenomapH3zalun i, wu OOmlero KOPpO3HOHHOTO TOKa pacTBOpeHHA fe 
NOBepXHOCTH Metasia. B clyuanax, Kora i; >ie, KOppo3HA HOCHT mMpeumytlect- 
BeHHO MEXKKPHCTAaJVJIUTHbIN XapakTep. B cayuanx Ke, Kora i2>1,, HaOmoaerca 
PpaBHOMepHan KOPpo3HA MeTasia. 


Tloctynusio 
22 1 1959 


UWMTHPOBAHHASA JIMTEPATYPA 


wey Truman, JseAppl. Chem.,4,0 273-(1954).. “2 Had. Shirl ey, <Jigiron 
and Steel Inst., 171, 111 (1952). ? A.B. Pa6ueuHkos. Koppo3HoHHo-ycranocTHan 
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@H3UYECKAA XHMHF 


E. H. MHPOJIOBOB, M. M. KYPTEMOB u H. Jl. TOMAINOB 


O HEKOTOPbIX OCOBEHHOCTSAX KATOAHOFO TIPOLECCA 
HA HEP)KABEFOULUX CTAJIAX B PACTBOPAX ASOTHOM KUCJIOTbI 


(IIpedcmasenexo akademuxom A. M. ®pymkunoim 24 I 1959) 


O6ulenpusHaHo, YTO Mpollecc KOPpoO3HM MeTaJIOB H CHIaBOB, B TOM 4uCAe 
M Hep?KaBelouHX CTalei, B paCTBOPaX IICKTPOJHTOB ABIACTCA WIEKTPOXHMHYe- 
ckuM. B cBa3H C STHM PaCCMOTPeHHe MPHPOTbI JIEKTPOAHbIX MpoleccoB Ha pa3- 
JIMYHBIX KOHCTPYKUMOHHBIX MaTepHasliaxX B arpeCCMBHBIX Cpefax MmpescTaBlA 
HeCOMHeHHBIM MHTepec. B omyOHKOBaHHbIX paOoTax, KaCalOlWJMXCA KMHeTHKY 
-9JIEKTPOJHbIX TIpoleccoB Ha Hep Ka- 
BeIOWMX CTaIAX B PaCTBOPpax a30T- 
HOM KUCJIOTbI, KaTOJHbIe IPOILeCChi 
paccMaTpuBaloTca OOLIMHO 6e3 yueTa 
BO3MOXHOCTH HapyleHHA mMaccHB~ 
HOrO COCTOAHHA cTaseH Mpu KaToL- 
Ho moapu3alun (*), a Take 6es 
yueTa cmelludpuyeckKHxX CBOHCTB KHC- 
JIOThI. YkKa3aHHble BOMPOChI H pa3o- 
6paHbl B HacTOAUeM UcceLOBaHHH - 
JA U3Y4YeHUA KATOLHBIX Mpolec- 
COB Ha HepKaBelollNX CTaAX B pac- 
TBOPaX a30THOH KMCJOTHI Obl MmpH- 
HAT MeTO] MOJYYeHHA KaTOJHBIX M0- 
JIAPH3alWMOHHBIX KpHBbIX. IIpu KaxK- 
OW 3afaBaemol MIOTHOCTH BHelIHere 
KaTOAHOTO TOKa (PHKCHPOBaJIMCb M0- 
TeHUWMadl HW MOTepH BeCa IWIEKTPOOE 
3a Bpema onbita (30 muHyT). Kax- 
aA TOUKA KaTOAHOU MOJIAPH3alNoH- 
HOH KPHBOH Nouyualacb Ha HOBOM 
oOpasue. M3yuanucb Hep KaBeromlue 
Ba r XPOMHCTHIe cTaIM Cc coflepxKaHHem 
uc. 1. KatToqubie nomapu3alvoHHble KpMBble 0 
Wud HepKapeiomux crane nu matumt B pac- XPOMa 17 uw 28% nocne omKura npE 
TBOpaX a3OTHOH KUCHOTH MpH 20° B oTcyTCTBHe 760° XPOMOHHKevsleBad Tuna 18—8¢ 
Ren OL nna a 2 a ERR en 2— HHOoOueM nocne 3aKkaiKu npn 1050°. 
MemlMBannem pacrsopa 2500 06/muH; 5 Spe SHaveHHA TOTeHUMANOB Bese Ha PH: 
30% HNOs; 6 — IXI18HI1B; 7 —Pt CyHKax JaHbl NO OTHOUICHHIO K HOp- 
MaJIbHOMY BOJOPOJIHOMY Su1eKTPOLy. 
Ha puc. | npupeyzenpr KaTOAHbIe NOMAPHSALMMOHHbIe KPHBbIe AIA PANla HepxKa- 
BeIOWNX CTaieH, a TakK»xKe TiaqKorO maTMHOBOrO 2IeKTpoa B 3% as0THO! 
KHCJIOTe, ABJIAIOULeHCA MOMHOCTbIO uccouMMpoBaHHon (?,°), u B 30% HNOg 
cOfepKalleH HeAMCCOMMMPOBaHHbIe TOMCONOMAPHbIC MOJIEKYJIbI AZOTHOM KUCIIO: 
Tb. M3 pune. | BuaHO, YTO Ha NOAAPH3alMOHHIX KPUBHIX a crane B 3% a30r 
HOW KHCJIOTe HMEIOTCA TOUKH MeperuOa HM OTMeUAIOTCA MpPeebHbIe TOKU, BeEMUN 
Ha KOTOPbIX 3aBMCHT OT cocTaBa aNeKTpofa. B calyaae MaTHHOBOrO KaTONa pe 
1288 


[eIbHbIM TOK OTMeyaeTCH TOMbKO B 30% a3s0rHolt KucmOTe (KpHBaA 7). Hanuune 
roueK MeperHOa Mi MpefeIbHbIX TOKOB Ha KaTOMHEIX MOJAPH3al\HOHHEIX KPUBBbIX 
-BueTesbcTByer (*) O mepexoe, HayMHas c onpeleeHHoro AWA KaxKOrO Mate- 
Masia MOTCHIMasla, OT KOHTPOJIA KATOAHOFO Mpotecca CKOpOCTbIO BeKTPOHOL 
peak K KOHTPOJII0 CKOPOCTHIO NOABOMa K NOBEPXHOCTH SeKTPOMa BOCCTAaHaB- 
IMBalOulMxCA YaCTHIL — NenouApHsatopa. IlozBox Aenomapusatopa MoxerT ocy- 


HECTBIIATbCA, OYEBUAHO, KaK 3a Cy4eT Audpy3uu ero u3 TOMMM pacTBOpa, Tak 
A 3a cueT oOpa30BaHHA nO 


XHMHUeECKOH peakIlHH Ha M0- 
BEPXHOCTH 3JIEKTPOra. 

V3 puc. 1, kpome toro, 
BHHO, UTO KaK B 3%, Tak U 
3 30% pacrBopax a30THOli 
KHCJIOTbhI repeHalps»KeHne 
KATOWHOTO mpolecca Ha 
IEKTPOWaX U3 HeprkKaBero- 
Mux cTaleH (Hampumep, 
setamH 1X17, 1X18H115) 
MO2KET ObITb HHXKEe, YEM B 
rex 2Ke yCJIOBHAX Ha Ma- : 
rHHe. 


CorjacHo sJuTepaTypHbIM 
laHHbIM (°) Ha WiaTuHHopom Pc. 2. 3aBucuMocTb CKOpOCTH KOpposHuM OT NoTeHWMaa 
GaTONe » momoctoio mucco- MH Aspranciulx crane» paemaopax asoTsg} wuoR 
WHUPOBaHHbIX  pacTBOpax /—1X28; 2—1X17; 8—1X18H11b; 4—1X18H11B nepe- 
AZ0THOH KUCIOTbI (HHM2Ke MellMBanHem pactBsopa 2500 06/mMunH; 30% HNOs; 
18—20%) uyer Bbilenenue o—1X18H11B 
sofopogqa, B Ooylee KOHIWeCHTPHPpOBaHHbIX pacTBOpax C TOMeONOMAPHbIMH 
MOJICKYJIAMH a3OTHOM KUCJIOTbI BbIAeeHHIO BOJOpoOa MpesmectByer uayuuu 
ApH Oosee NOMOHKUTEISHbIX MOTeHIMasax Mpollecc BOCCTaHOBJIeHHA a3s0THOH 
<MCJIOTHI JO a3OTHCTOH, aBTOKaTaIM3HpyeMbIH a30TucTOH kKucoTOH. I]Ipomecc 

CCTAHOBJICHHA a3OTHOM | KUMCJIOTbHI Ha WJlaTHHOBOM 3JIeEKTPORe MOXeT HATH H 
3 MOJIHOCTbIO JMCCOMMMPOBaHHbIX PaCTBOpaxX MpH MoOaBNeHHH K HHM H3BHE 
ASOTHCTOH KUCJIOTHI. 
 Vissecruo, uto Ha MlaTHHOBOM KaTOJe NepenalpsAxKeHne BOAOpola ABIAeTCA 
MHMHUMAJIbHbIM (°). Hanwune Ha HepKaBelollux CTaAX 3HAYeHHM NepeHanpaxe- 
4MA KaTOMHOrO Mporecca Oosee HH3KOrO, YeEM MepeHalpsAxKeHHe BOLOpOsa Ha 
soe MO3BOJIAHeET CUHTATb, UTO Ha HEPKaBEIOUlHX CTaIAX B PaCTBOPax a30T- 

Oli KMCJIOTbI B H3y4YaeMON OGNACTH NOTeHUMAJIOB MAeT HE BbILeTeHHe BOLOpOLa, 
1 KaKOH-TO Apyrow KaTOJHbIM Mmporecc. 

IIpupoqa kaToqHoro npolecca Ha HepxKaBelOWIMX CTaJAX B pacTBopax 
ASOTHOM KUCJIOTbI MOXKET ObITh, KaK OyeT NOKa3aHO Jalee, OObACHeHa Hapylue- 
4MeM MaccMBHocTH cTasleH. B otmMune OT HHeEPTHOFO MWIaTHHOBOrO 9aeKTpoa 
WIEKTPOJbI U3 HePKaBeIoulUXx CTaseH Mpu KaTOMHOM NOAPHs3alluu B pacTBopax 
AZOTHOM KHCJIOTHI MOABepratoTca KOppo3suu (*). SaBHCHMOCTH CKOPOCTH KOppo- 
3M HepxKaBelouIUX CTaJei OT MOTeHIMasa NpeqcTaBlenbl Ha pwc. 2. Mpi BuduM, 
ITO MO JOCTHXKeHH NOTCHUMAMAa AKTHBUPOBAHHA (pq) Hep2KaBeloulue CTaIM HadH- 
4aloT MOJBepraTbCA 3AMeTHOM KOPPO3HH, CKOPOCTb KOTOPOH PacTeT MpH CMeIeHHH 
ere B CTOPOHY OTPHWATeIbHbIX 3HAYeHHH; MPH NOTeHIMale aKTHBHOTO 
SOCTOAHUA (Pac) CKOPOCTb KOPPO3HH CTAHOBUTCH MAaKCHMAaJIbHOH, pH CiBure 
JOTEHUMANA OTPUMATebHee Yac CKOPOCTh KOPPO3HM YMeHblIlaeTcA — HacTyMaerT 
KaTOHad DICKTPOXUMMYeCKAaA 3allHTa AKTHBHOM HepxKaBerollel CTaJN. 
 ConocraBiiad KaTOLHble NOAPM3allMOHHbIe KpuBple (puc. 1) c KPHBbIMM, BBI- 
DaxKalOULMMH 3aBHCHMOCTb CKOPOCTH CaMOpacTBOpeHHA HepxKaBe1oulMx cTaeH 
or morenituaa (puc. 2), MOXKHO 3aMeTHTb, YTO KaTOMHbI Mpowecc Ha CTaJAX 
3 MOMHOCTbIO JMCCOMMMPOBaHHOM pacTBOpe a30THOM KUCJOTHI HeT C 3AaMeTHbIMH 
SKOpOCTAMM TOMbKO HauHHad C MOTeHUMala aKkTHBUpOBaHuA. Tlorenuuauipt 
souek meperH6a Ha KaTOMHbIX MOJAPH3aWMOHHbIX KPHBbIX IIpHOH3HTEJI bHO 
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PaBHbI MOTeHI{MaslaM AKTHBHOFO COCTOAHHA CTaleH, T. €. MOTeHIMalaM, HayHHa. 
C KOTOPbIX CKOPOCTb CaMOpacTBOpeHNA YMeHbllaeTcA. OTH PakTbl YKa3bIBalo 
Ha TO, UTO IpOMYKTHI CaMOpacTBOpeHHA CTaleH B pacTBOpax a30THOH KHCJOT! 
BIMAIOT Ha CKOPOCTb KaTOAHOrO Mmpolecca, yBeMyMBaA ee. Tako BbIBOA NOD 
KpemuIAeTCA TakxKe H TEM, UTO MepeMeLIMBaHve KUCJOTHI, YCKOPAIOUee CaMC 
pacTBopeHue Hep2KaBelollHX CTayleH, BeeT K pocTy MpesebHoro KaTOAHOr 
TOKa Ha CTaJlbHOM KaToje (puc. | u 2, KpuBbie 3 u 4). 

B nepBom MpHOIMxKeHUH MeXaHH3M BIMAHHA NpOAYKTOB CaMopacTBOpeHi 
Ha CKOpOCcTb KaTOAHOTO Mpollecca Ha AKTHBMPOBaHHbIX HepKaBelOWlAX CTalA 
MO2XKHO MOHATH, CCIM YYCCTb, YTO H3 IJICEMCHTOB, BXOJAIMX B COCTaB Hep?KaBek 
WIMX CTaslel, HallpuMep, 2Kee30 MH XPOM MepexOAAT B PacTBOP Mp aKTHBHOM CC 
CTOAHHH CTaJiM B BAe JBYXBaJICHTHBIX HOHOB (°). AHaJIHTHYeCKH 2Ke OHM onpede 
JIMIOTCH B PaCTBOPaX a30THOM KUCJIOTLI, B OCHOBHOM, B Bue TpeXBaJIeHTHbl 
HOHOB, YTO OObACHACTCA HX OKHCJICEHHeEM B pacTBOpe. OKNCJIeHHe 3THX HOHO 
MOxKeT HATH 10 peakIluH: 


NO, -+ 2 Me? + 3H+—» HNO, + 2 Me** + HO (A 


C BOCCTAHOBJICHHEM HATPaT-HOHOB lO a30THCTOH KUCJIOTHI. CyuecTByeT 9KCHepr 
MeHTaJIbHOe JOKa3aTeJIbCTBO BO3MO2KHOCTH BOCCTAHOBJICHHA a30THOH KUCJIOT! 
JIBYXBAJICHTHBIMH HOHaMH 2xKewe3a (°). 

Ecau mpoyyKTbl CaMopacTBOpeHHA MOryT BOCCTaHOBHTb HHTpaT-HOHbI J 
a30THCTOH KUCJIOTLI, ABJIAIOULEHCH ABTOKaTaJIM3aTOPOM BOCCTAHOBJICHHA A301 
HOH KHCJIOTHI, TO TOra Ha AKTHBMPOBaHHbIX CTaJIAX, MO CylecTBY, HAeT KaTOL 
HbIH MpoOlecc BOCCTaHOBJICHHA a30THOH KHCJIOTbI, aHaJIOTHYHbIM KATOXHOM 
mpoleccy Ha MaTHHOBOM KaTOJle B MOJIHOCTbIO JMCCOMHHPOBaHHbIX pacTBOpa: 
a3OTHOH KHCJIOTHLI C OOaBKaMH a30THCTOH. | 

MexaHu3M KaTOZHOrO BOCCTaHOBJICHHA a30THOM KUCJIOTbI Ha MHEPTHOM 9J1ek 
Tpojle paccmorpeH Perrepom (7°,"*). OOulad peakKUMA BOCCTAHOBJeHHA a30THO 
KUCJIOTHI: 


NO, + 3H* + 20 HNO2 + HzO (f 
UCT CTYMCHAMU 
NO, + H+ 2 HNOs ( 
HNCs -+ HNO»—> N20, -+ H:0 ( 
N2O4 2 2NO2 (d 
NO: + 0 NO, {4 
NO, + H+ 2 HNO; (3 


Crave, JIMMUTHpyr1oulelt CKOpOCcTb KaTOAHOrO BOCCTaHOBJICHHA a30THC 
KHCJIOTHI, ABJIAeTCA CTYNeHb (4). BesuuuHa mpesembHOrO TOKa BOCCTaHOBJIeCHY 
a3OTHOH KUCJIOTHI OMpedeAeTCA CKOPOCTbIO XHMMYeCKOH peakuMu (2), M0 KOTé 
pow oOpasyroTcd BOCCTAHaBJIMBAaIOWMeCA MOJIEKYJIbI AByOKHCH as0Ta. Ormeua) 
meeca (°,*°) yMeHbINeHHe MpefebHOTO KaTOLHOTO TOKa Ha MWlaTHHe pH mep 
MCIIMBaHMM a30THOH KHCJOTHI OODSCHAeTCA yavleHveM JBYOKHCH a30Ta OT HI 
BePXHOCTH S/eKTPOMa. Kak noka3aHo @errepom, peakuua (2) aBasetca a | 
reHHOHt. 

JIA cJlyyad BOCCTAHOBJICHUA a3O0THOH KHCIOTHI Ha CaMOpacTBOPsIOLLeM 
QNEKTPOMe BoOaBAeTCA elle OHA CTYyNeHb, us0OpaxKaemaa ypaBHenuvem (A 
CyMMapHoe ypaBHeHHe BOCCTAaHOBJICHHA a30THOM KUCJIOTbI Ha CaMoOpacTBOpsAH 
IeMCA KaToe MpelcTaBuTCA B Bue: | 
NO, + Me®+ + 3H+ + 6» HNOs + MeS+ ++ H2O (i 
OrcyTcrBue BJIMAHHA MepeMelIMBaHMA Ha MepeHanpsxKenue paccmaTpuBal 
MOTO mpollecca (puc. 1, 3, 4) mnosBomaerT CUHTaTb, 4TO SM aA nS, | 
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cKOPOCTb KaTOMHOTO BOCCTAHOBJICHHA A30THOH KHCJIOTLI Ha AKTHBAPOBaHHBIX CTa- 
AX, KAK HM Ha JWIaTHHe, ABIAeTCA SIeEKTpOfHaA peakiua (4). Benuunna mpe- 
AeJIbHOTO KaTOAHOTO TOKAa, OMpekesAeMaA CorsacHoO ypaBHeHuio (2) mpu 3aman- 
HOH KOHWeHTpalluH a30THOM KUCJIOTbI KOHICHTPallHeH a30THCTOLi KHCIOTH B 
NPHIIEKTPOAHOM cyI0e, B Cy4ae KaTOJa U3 HepxKaBewulel CTaJM JOxKHA 3aBH- 
c€Tbh OT CKOPOCTH peaklnH (A), NO KOTOpoH OOpasyerca asoTucTad KucOTa. Tak 
Kak CKOPOCTb 9TOH PeaKILHM 3aBHCHT OT PHPOAbI M CKOpocTu CamMopacTBOpeHHsA 
INeKTPOAa, BEIMYMHA MPeAeIbHOTO KaTOAHOFO TOKA AOJKHA ONPeMeMATLCA CO- 
CTABOM 3/1eKTpOJa, YTO H HaGwrojaerca. 

YcTaHOBJICHHbI€ B JaHHOM UCCyIeqOBaHHH OCOOeHHOCTH KaTOAHOrFO Mporecca 
Ha QJIEKTPOJlaX H3 Hep 2xKaBewoulux CTasleH B PpacTBOPax a30THOM KUCJIOTHI: 3a- 
BHCHMOCTb lpefesIbHOrO TOKa OT COocTaBa IeKTpOZa HU Ooulee HH3KOe 3HaUeHHE 
MepeHalpAXKeHHA KATOAHOFO Mpollecca Ha HepKaBeloOulNX CTaIAX MO CpaBHeHHIO 
C MJIATHHOBbIM JJIEKTPOJOM OOBACHAIOTCA HapYIIe€HHeM MacCHBHOTO COCTOAHHA 
cTaJieH Mp KaTOZHOH NoMApHsaluU UW MoceLyIOUMM OOpasoBaHHeM asorHucTon 
KUCJIOTHI (ABTOKaTaIM3aTOpa Mpollecca) 3a C4YeT BOCCTAaHaBJIMBAIOWero TelicTBuA 
IIPOAYKTOB CaMOpacTBOpeHHA CTaJleH Ha PaCTBOPbI a3OTHOM KUHCJIOTHI. 


VMucrutyt cbu3nueckol xumuu Tloctynuso 
Axkajlemuu Hayk CCCP 24 1 1959 
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PH3HYECKAA XUMUH§ 


JM. A. PHBH |, akagemux $1. 6. 3EJIbAOBHY, B. A. LYKEPMAH, B. B. CO®bUHA 
u A. C. BEPETOBCKHA 


VCCJIEMOBAHHE PACIPEQEJIEHHS MJIOTHOCTH BO ®POHTE 
JETOHALLMH FA3OBbIX CMECEM PEHTTEHOrPA®HY4ECKUM 
METOJIOM 


Bpwio mpesqcKa3aHo, YTO B AeCTOHAWMOHHOH BOJIHe BeWLeCTBO CepBa MOLBeps 
raeTCa yapHOMy C?KaTHIO H JIMMIb mocue sToro cropaer. B KaxKJbI MOMEHT B Je 
TOHAIMOHHOHM BOJIHE M@XKAY HEBOSMYICHHOH Fra30BOH CMeCbIO B HadaJIbHOM CO 
CTOAHHM HM MpOyKTaMH TOPeHHA B COCTOAHHH, OMpeseIAeMoM TepMOJMHaMHye 
CKOH TeopHel, MOU2KeH HAXOAUTHCA CON cxKaTOrO rasa. TomHHa STOTO COA MP 
NOPIMOHasIbHa BPCMeHH, HEOOXOAMMOMY AVIA BbIeICHHA Tella B Mpollecce xu 
MHYeCKOH peakItMM cxKaTOro rasa. Hecmorps Ha TO, ¥TO Mpoio Gosee 15 | 
CO BPeMeHH YeTKOH ChopMy.1MpOBKH 2THX COoTHOUIeHUH (+ -*), 9kKCMePpHMeHTAaJIbHB 
CBeJeHHA O CKATOM CIIOe BO CPPPOHTe AETOHAWHOHHOM BOJIHbI OCTAIOTCH BeCbM 
ckygupimu (*-%). Tlomprrku Kuctakosckoro c corpyquuKkamu (’,°) o6HapyxKuT 
9TOT COM MPH MOMOUIM PeCHTTeHOBCKOFO JeHCHTOMeTPAa, HCMOMb3YIOWerO CILMI 
THJIJIAWHOHHBIM CueTUHK HU OCIMIOrpaduyeckylo TEXHHKY, He JaIM OLHO3HA' 
HbIX PeC3yJIbTATOB H3-3a Maloro paspeuleHHaA MeTOAHKH. J]asibHeluee pa3BE 
THe STO TEXHHKH MPOBOAUOCb B OCHOBHOM B HallpaBJIeHHW YBeIMYCHHA TOU 
CTH H3MepeHuA MIOTHOCTH rasa (°). | 

B 1945 r. M. A. Pusun, WI. B. Senpgosuy u B. A. LlykepmMan nayanu ue 
Ce€NOBaHHA TWIOTHOCTH BO (poHTe WeTOHaWMH CMeceH rpemyyero raza Cc HOT 
CTBIM BOJOPONOM MeTOAOM MMMYyJIbCHOTO peHTreHorpadupoBaHUA, OJHaKO 3-3. 
TaAxkKeIOH OomesHu u cMepTu M. A. PuBnHa 3TH paGoTHI ObLIH MpeKpallleHhl. 

B 1957 r. ompirs! OblIH BO30OHOBJeHBI. Oco6eHHOCTbIO MeTOAUKH, MpHMe 
HeHHOH B HacToAuleH paOoTe, ABIAeCTCA HCMOMb30BaHHe B KaueCTBe MCTOUHHK. 
PeCHTTeHOBCKOTO H3JIYYeCHHA MMMYyJIbCHOM MToMbuaTOH TpyOKu (1°) c aHojo 
M3 WMPKOHHA, a B KayecTBe NorlouaiouleH WoOOaBKu K rpemyyemy ra3y KpunToHa 
XapakTepucTuyeckoe UsyyeHHe WMpKOHHA (Ax, = 0,788 A) nonagaer B noue 


Cy MOMIOuleHHA KPHNTOHa. YkKa3aHHaA KOMOHHALMA H3JIyYeHUA HM MOTMOULaw 
We AoOaBKU NO3BOMMNA PCrHCTPHPOBaTb H3MCHEHHA MWIOTHOCTH B CpaBHHTeUt 
HO TOHKHX CJIOAX TasOBbIX CMeceH. B OCHOBHOK CepHu ONbITOB NpH uCcueqOBaHH! 
WeToHallHH CMecel rpemy4yero ra3a C KPHINTOHOM HCNOJIb30BaIMCb TPyOKH 3 OP 
raHHyeCKOPo CTeKJIa C BHYTPCHHMM AHameTpom 20 MM 4M TONUMHON cTeHoK 1,5 MM 
HayasbHoe Japmenue rasa coctapaanto 0,5 xI/cm?. Kourponpunie onbitsl m1 
peHTreHorpaupoBanulo yapHOli BOJIHLI B YMCTOM KPHIITOHE MpoBoaMHC 
B TpyOKax C BHYTpeHHHM JMamerpom 5 MM IIpH HayabHOM JaBseHun | KI/cm! 

Muutuupopanne Jeronalun B ras0Boh cmecu u yapHo BOJHbI B UUCTO! 
KPHMTOHE OCYILECTBIANOCb IJIEKTPHYCCKHM «B3PbIBOM» MPOBOJIOKM H3 HAXPOM 
TomuMHoOH 0,1 MM Mp paspse yepes Hee MaO MHAYKTHBHOFO KOHJeHCaTOp 
emkocrio 20 uc), 3apsrKeHHOTO No HanpsxeHua 5—6 KB. OqHOBpemeHHO c peHt 
reHorpaupOBaHveM BOJIHbI MPOW3BOLMOCb HU3MepeHHe CKOpOCTH JeTOHALH 
MpH MOMOMIM SJIEKTPOHHOyyeBOrO ocuMNOrpata. ee 

PasMbiTHe M300paxKeHHA B HallpaB/IeHHM AeTOHAMA pH mposomKuTeNDHC 
(CTH PeHTreHOBCKOH BCNbIUKH B 0,2 uceK. 6plm0 He Gonee 0,3 mm. OrxnoneHn 
HallpaBJleHHA PCHTTeHOBCKUX JYUeH OT MIOCKOCTH (poHTa KOHTpomMpoBanoc 
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A B OOJIbINMHCTBE ONBITOB He MpeBpiuano 1°. JononmmntrenbHoe Pa3MbITHe, CBH- 
3AHHOe C KOHEUHBIMM Pa3sMepaMH CoKycHoro nsATHAa (1,5 MM), B IMPHHATOH reomer- 
PHM CbeEMKH HE mpesbiutaio 0,1 mm. CymMapHoe pasMbiTue H306paxKeHua onucaH- 
HOH Me€TOJMKH MOXKHO OWeHHTb B 0,4—0,5 mM. 

OcHOBHBIM Pe3yIbTATOM PaGOTHI ABIACTCA He BHISbIBaIOMee COMHEHHE HabvIIO- 
Jenne BO pouTe JeTOHALHOHHOL BOJHBI y3kOro cuos"ra3a, IWIOTHOCTB KOTOPOrO 
B 3—4 pasa MpeBbiliaer HayabHy!O MIOT- 
HOCTh (TaK Ha3bIBaeMad OGaCTh XUMuyeC- 
Koro mHKa).B OoubUIMHCTBeE OMbITOB ee LIM- my Wadi nung 
puna (c yyeToM nompaBoK Ha_ pa3mbiTue) 
cocraBaseT O,1—0O,3 mm u HaxoguTcA Ha 
PpaHulle paspemeHuA MpMMeHeHHOrO MeTO.a. 

Ha pue. 1 npupesenbl KpuBple pacmpere- 
JIGHHA IVIOTHOCTeH B YJapHOH BOJIHe B UHCTOM 
KPHMTOHE M B JeTOHAWHOHHOM BOHe CMeCH 
rpemyyero rasa C KPHNTOHOM, MOulyueHHble 
MK pocpoToMerpHyecKoH OOpadorkKol HMNYVIEC- 
HbIX PCHTTCHOBCKHX CHHMKOB. OTUeTJIMBO BBI- 
ABIeCHA OOAaCTb, B KOTOPOM MOTHOCTb BO 
PpoHTe JeTOHAMHOHHOM BOJHbI 3aMeTHO GouIb- / 
ule, 4YeM pacueTHaH MOTHOCTbh MpoyKTOB Sec Ml pied 
peakuuu. IlomyyenHoe B 9TOM oMbiTe 2Kcne- b 2 4 6 “ce 
PHMeHTaJIbHOe 3HayeHHe p/p, ~ 3, BULUMO, Macwsnub bpemenu Gna kpubou 2 


Mocumab Gpemenu Gna kpubou 1 
5 CEH 


3aHM2KeHO BCJIeACTBHMe TOTO, YTO WMpHHa OO- 
flacTH XMMHYeCKOrTO IIMKa OM3Ka K MIpe- 
JeIbHOMY IIpOCTpaHCTBeHHOMY pa3pelleHHt0 
MeTOJIMKH. 

- B Hactoslee BpeMA, HECMOTPA Ha 6oub- 
10e€ YHCIO OMbITOB, He yasOCcb YCTaHOBUTb 
YeTKYIO 3€BHCHMOCTb LWHPHHbI MHKa OT cocTa- 
Ba HW JlaBleHua cmecu. JlanbHeruime pa6oThl 
npelmoarawoT COBepUIeCHCTBOBaHHe MpocTpaH- 
CTBCHHOFO H BPCMeHHOPO pa3pellieHHA MeTOMa. 


Puce. 1. Pacnpefxentenuve OTHOCHTeJIb- 
HOM MWOTHOCTH rasa e/e9. 1 — yAap- 
Had BOJHa B 4YHCTOM KpHINTOHe pH 
paccTOAHHM OT MeCTa HHMIMMApOBaHHA 
Ho cbponta 42 mM u ckopoctTH 2,4 
KM/cek; 2 — JeTOHAaUMOHHAA BOJIHA 
B cmecu 20% He-+ 10% Os + 
-++ 70% Kr pu paccToAHHM OT MecTa 
HHHUMMpOBaHHA oO cbpouta 400 mm 
HM cKopocTH jeTonaluu 1,3 KM/ceK 


Bo3MoxHO TakxKe, UTO MPH NoAOope HHOK AeTOHUMPyrouleH CMecH yflacTca pac- 
IWHPHTb OOacTb BbICOKOM MJIOTHOCTH BO (pOHTe JeTOHAMHOHHOH BOVIHbI H M0- 
JYUUTb OosIee TOUHLIC KOJIMYECTBEHHbIC COOTHOMICHUA MPH CYUECTBYIOLWeH TeXx- 
HHKe H3MepeHHit. 

Tonp3yemca cary4aem BbIpasvTb ray6okyio GmarofapHocth H. H. Opvrosoi, 
TIPpHHUMaBlueH yuacTHe B ONHCaHHbIX onbiTax, E. V1. JleonTbeso, mpoBosuBuiert 
onbiTn! B 1945 r., a Take P. M. Satigemo 3a MOMOIIb B pacueTax MH IeHHbIe AMC- 


KYyCCHH. 


UnctutyT XMMHMuecKOH (u3HKu 
Axkajemuu Hayk CCCP 


Tlocrymusio 
16 II 1959 
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@H3HYECKAAH XHMH 


M. B. CABOCTbAHOBA u JI. T. MALLHHOBA 


KOJIJIOAQHOE COCTOAHHE KPACHTEJIEH HW METAXPOMA3HA 
(IT pedcmaenexo axademuxom, A, H. Tepeaunoim 24 I 1959) 


Bonpocy 0 npuposle u3MeHeHUA OKPaCKH PaCTBOPOB OCHOBHBIX (KaTHOHHEIX | 
KpacuTeseh («meTaxpoMa3HA»*) B MIPHCYTCTBMM HeKOTOPbIX BbICOKONOJIMMEPHBINE 
BeleCTB («XPOMOTPONOB») B HacTosuee BPeMA yeIAeTCA OoMbIIOe BHUMAHHG 
B CBA3H C IPHMeHeHHeM STOFO ABJICHHA B OMOJIOPHU, B YaCTHOCTH B THCTOXHMH 
aA Maddepenuvalluu TKaHeH. @ 

B Hacrosiee BpeMa Bce UCCHeOBaTeM CXOAATCH HaToM (",”), UTO HOBBIH 
MaKCHMyM Tlormoujenua M, BosHuKaIOlAi B MPHCYTCTBMM XPOMOTPO!a UM OTM; 

HbIM OT H3BeCTHBIX MOHOMepHOro (a) 
[Ta6nuna 4 JiuMepHoro (8) MaKCHMYyMOB, TIpHHajwie+ 

Merusenosntit romy6ou. Kommonuquple X%KUT arperHpOBaHHbIM IWeHTPpaM KpacH- 

pactBopp B Oen30ue. KonnenTpalns Ted. OfjHako HH XapakTep 9THX arpe 


coe Ge earn Sts Meeoe raTOB, HH YCJIOBHA UX BbIJeIeHHA elle 
Temnepatypa u3mMepenua 17— mieten nn 


Nene | Nene | Kou. Bpema | Avate C [pyro cTOpOHbI, H3BeCTHO, UTE 
nn. onpiros Sek siesta tiaceye eR Tine BbICOKOarperMpoBaHHanA (popMa BCTpe 
yaeTCA B KOJIWMOHAHO pacmpeseser 
HbIX** KpacHTeIAX, Tak*Ke oOOJlaarw 
: , A H ae IHX XapaKTePHbIMA MAKCHMYMaMH OC: 
3 : oo na6nenua (3). C WeTbIO CBA3ATb 9TH 
5 > 7 540 Be Tpylibl ABJICHHH, MbI CpaBHMJy 
6 2 17 0 565 pyr c APyroM CneKTpaJIbHbIe CBOHCTBA 
p He Cc OMHOM CTOPOHbI, HEKOTOPbIX KpacuTe 
Je B KOJWJIOHIHOM pacripeweseHun, a < 
Hi : ait : HG Apyroli — BoAHBIX PaCTBOPOB TeX xe} 
6 7 oe KpacuTejleH B MIpHcyTCTBHU OAHOTO HSI 
13 5 555 THMMYHBIX B M€TAXPOMaTHYeCKOM OTHO~ 
ae i: a WeHHM BeULeCTB — arap-arapa. 
* Tlocne 3 uac. mporpesanua mp 40°. Hoke mpHBosstca JaHuble Wa Kpa- 


cuTeleH: MeTHJIeHOBLIN rony6ou (MI), 
dyKcnn (P), Kpucraimmuecku duoeroBpit (K®) uv wHannHoBnlli (3,3-qn9THI- 
9-mMeTHJITHa-KapOouMaHuH-uonuy) (LI). 

Konsonugubie pacrsoppt MI (B Gex3o0ne) OblH MpHroTOBAeHbI MO cnocoby, 
ONHCaHHOMY OJHHM M3 aBTopos (*) B mpHMeHeHHH K @(HeCKObKO Kaleb arena 
HOBOrO PpaCTBOpa KPaCHTeIA BBOAATCA B TWAaTeMbHO OCYINeHHBI OeH30N) 
KPaCHTeJIb BbillaaeT B BU KOJJIOMJHbIX YacTuu). Kak u qua ®, gia MI 
NONOACHHE MaKCHMYMa OC/aOJIeHHA HENOCTOAHHO (B 3aBHCMMOCTH OT ycoBHiil 
MIPHTPOTOBJICHUA, BOSPaCTa 3O0/IA HM TeMMepaTyPHbIX BOsfelicTBU); no Teopun ***? 
ONTHKH MYTHBIX Cpe C MOFIOMLalOULMMH YaCTHUAMH 2TO OGCTOATEMbCTBO Oby- 
CJIOBJICHO Pa3JIHMYHbIM WMaMeTpoM (29) KoMNOUAHDIX vacTuy. TlonoxKeHuA MaKCH- 
MYMOB OCJaOeHHA Aa MT npupeyensi B Ta6. 1; AA wccneqOBaHHbIX PacTBO- 
POB OHH JlexKaT B petemax 040—580 mu. Kpuppie Wis KpaiiHux nomoxKennill 


* OTO sBeHHe Obl OTKPITO eme B 1875 r. Mpu OKpalliMBaHUN OvonornueckHx OObEKTOB.| 
Tloqpo6ublit o6sop pa6or yo 1955 r. nan B (2). 
** Vimeiotes B BUY YaCTHUbI c «asoBoli NOBepXHOCTHIOy pasqena (HampuMmep, Ky6o304,) 
cM. (4), a He “KOJIOMAHbIe 91eKTPOMHTHIy (GeH3sonypnypHH 4 Jp.). 
*** OTa Teopus paspaborana Mu wa OcHOBe ypaBHeHMit, BbIBe,eHHbIX Pavteem B ero «Teopun} 
3ByKa», CM., Halipumep, (5), ra. II w III. 
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mipHBexeub! Ha puc. 1. YenoBua skKcMepuMeHTaIbHOFO H3YYCHHA KOJWIOWLHBIX 
pacrpopos MI xapaxrepu3yiotca Oombuleli ycroliuMBocTbiO 3THX PaCTBOPOB 110 
CpaBHeHHio C pacTBopamu ®, a TakxKe TeM, UTO MAKCHMYM MOrOMeHHA MoseKy- 
JIAPHOH COpMbI BbIpaxken 3Ha- 
| YHTeIbHO Cua6ee MPH OobIUIeM 0 oicrk<. 
pasIM4HH B Amn M@eXKLY HUM u 4 Neatk 


KOJIJIOMHBIM. Viniiaaan ih Saye 
KpuBaa normouenua Wis ay awe / ey \ 
Mebuahwux vacTuL (2 p/>—>+0)* eh \ ae \ 
K® zB Boge, paccunTanHaa m0 way ta / y x na 
«bopmysiam Ponex — Mu no af Amem, andy \ 
QauHpim (*), mpupeqena nwa G5 we Fi / \ \ \ 
puc. 2 / Shh ‘ 
_ Meraxpomaruueckans oxpa- Vashi ane) y ‘ 
‘CKa B HallIMX OMbITaX BO3HH- ~ Ml \ 
Kasia MPH CMeLWIeHHH BOHDIX Hay 
pacTBOpoB arap-arapa u Kpa- gee 
CHTeIA pH KOHWeHTpallun 
Kpacuteia >>1077 r/ma. 500 600 700.mp 
BouimayleHve HepacTBOpHMBIX 
OK allleHHbIX oOpasopanuit Puc. 1. Kpuppie ocra6nenua B OTHOCHTEIbHBIX ejH- 


i ?,1*) UMeJIO MeCTO IIpH KOH- Huwax. MetuneHoBblit romyOok. J u oer KOJIJIOHLHBIe 
_g  pacTBopbl B Gex3oue (Ta6n. 1, Ne 9 u 8); 3 uw 4—nenku 
‘Wenrpalun Kpacutena >10 (cyxue) arap-MI (ra6n. 2, Ne 7 u 9) 
t/Mi. Boplenapummeca B pac- 
TBOpe arapa OKpallieHHbie XJIOMbA MMeM BUA OOPbIBKOB IWICHKH BeJIMUMHOL 
JO HeCKOJIbKHX KB. MHJIIMMeTPOB; CBAZHY!O MWICHKY MOXKHO MOMYYUTb, HaHOCA 
pacTBop kKpacuTesid Ha MOBepXHOCTb CTYJHA 
arapa. B nepBble uacbl nocie ux OOpa3s0BaHHA 
WJIGCHKH MOryT ObITb pa3PyLIeHbI HarpeBaHHeM 
jo 60—70°; mpu 6ombuiem mpomexkyTKe BpemMeHH 
OHH OKa3bIBalOTCA BMOJIHe CTaOWJIbHbIMH JaxKe 
pH Temmeparype ~ 100° u He _ pacrBopstoTca 
B OpraHHueCKHX PpaCTBOPHTeIAX (KPOMe BOJHO- 
MMpWAHHOBOH cmecu). CneKTpavIbHblii xo m0- 
TJIOMLCHHA TAKUX MJICHOK, BbIJeJICHHbIX M3 PaCTBO- 
pa MW OTMBITHIX OT H30bITKa KPacuTesIA UM arapa, 
IpoMepaicd Ha  wWxTocnexrpodoromerpe** (8). 
CneKTp BbICOXINHX TWJICHOK OKa3bIBaeTCA CMEeLIIeH- 
HBIM B CTOPOHY JWIMHHbIX BOJIH (Ha 15—20 my) mo 
500 600 pe CPpaBHeHHIO CO CNEKTPOM BJIAKHbIX. 
IIpH KOHeHTpalun Kpacutena < 10% r/ma 

Puc. 2. Kpupie ocma6nenun PacTBOp arapa mpeycTapmaercsa po3pauHbiM***; 
8B OTHOCHTEJIbHBIX eMHMIWAX. CHECKTPaJIbHbIn XO MOMIOULCHHA B STOM CJIy4ae 
‘Kpucraaammueckuit voneTo- — pomepasica Ha cneKTpodotomerpe C®-4 no cpas- 
ae ee ae HeHHIO C PacTBOPOM arapa TOH %e KOHICHTPaluH. 
HbIe Ja Membuatimmx uactu); Ha KPMBbIX MOrmonjeHuA pacTBOpoB BCera B OOsb- 
2 —mnenxka (cyxaa) arap-K® wel WIM MeHbIleH cTremeHA MpHCyTCTBYIOT MaKCH- 

MYMBI & HB (KPHBbIe MOFOULEHUA MJICHOK aroT MeTa- 
XpomMaTHyeCcKHH CMeKTp B uNCTOMBUHse). [IpH HarpeBaHHH PacTBOpa 9TH MaKCH- 
MYMbI BbIPacTaloT 3a cyeT MakcuMyMa M; mpu ocTHIBaHHH HaGsOAaeTcA OOpar- 
HbIM XOX. 


* B 9TOM cylyuae paccesHHe OTCYTCTBYeT, H MbI MOXKEM FOBOPUTh TOMbKO O MOrOULeHHH. 
IlpuMenenue Teopuu Pamex — Mu K KOANOHAHLIM pacTBOpaM MeTaJIJIOB H3BeCTHO JaBHO (°, °); 
se (°) MOKa3aHO COOTBeTCTBHE paCueTHbIX H SKCNCPHMEHTAJIbHBIX JAHHbIX TakxKe HU JIA cNyuaa 
KpacuTejei. TouHocTh onpexemeHHA MONMOKeHHA MaKCHMyMa oca6IeHiA B 9TOM cayuae 15— 
20 mu. Pacuer qua MI ull ne Mor ObiTb NpOw3BeyeH 3a OTCYTCTBHEM Ha@KHbIX JaHHblX JIA 
OMNTHYECKHX MOCTOAHHBIX TBEPAbIX COB. 

** TIpunHocum OmarogapHocts JI. C. ArpockuHy 3a NOMOULb NpH usMepeHuAax. 
*** BumalaHue XJIOMbeB B 9TOM CIyuae HHOra HMeeT MECTO Ip AVIMTeMbHOM CTOAHUM pac- 
TBOpa. 
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C ebro CYRKMeCHHA O MOCTOAHCTBE MOJIOXeCHHA MAKCHUMYMa M NpH pa3ud- 
HbIX YCJIOBHAX BbIAeNICHHA KPacALIAx ILCHTPOB Obl nowyuyeH pA pacTBopo : 
NpH pa3sJIMYHbIX OTHOCHTCJIbHbIX KOHICHTPaluAX KPaCcHTeJIA HW arapa HU Obl 
TpocyexkeHO H3MeHeHHe CHeKTPa NMOrIouleHHA OAHOFO HW TOFO Re PacTBOpa IIpH 


Ta6aunma 2 


MeruseHoBbilit romyool. MeraxpomatTuyeckaa 


oKpacka 
® rs) 8 
A Kony. B T/Ma e 3 or |2@s 
& 20 hats We Fs ral 
a a5 Bg oos 
(= = BOR | X25 
te Kpacu- | « a 2a S g a 
Pe fell Ge arap 2.5 20 x 
fa/ 2 eA ee ot |e a 
4| 1* | 2-40-* |0,8-10-7] 17 0,5| 560 
2 4A 1:0 | 570 
3 56 es 570 
4 38 2,0 560 
5 “Af 252 570 
6 2 ** 4-40-2 | 1-10-8 20 0,5 570 
“al Orie d Ome dee 20 >24 545 
8 20 >24 570 
3) 20 >24 575 
10 20 >24 595 
* PacTBOop B  KIOBeTe; KOHIeCHTPalluu 
Waubl JIA CMeCH arapa M KpacutTeua. 
** TIneHka Ha CTYQHeE; KOHIeEHTpUHAA 


KpacuTeA — B HCXOQHOM pactTBope. 

*** OrjesIbHble yuacTKH MJIeHOK (CYXHX), 
H3MepeHHA Ha WHTOCHeKTpodotometpe (Ne 7 
u 10, cm. puc. 1). Konuentpanua kpacuteaa 
B MCXOJHOM pacTBope. 


pasHbIxX TemMepaTypax (MpH momMo- 
lM TepMocTaTHYecKorO mpucmoco6-- 
eHua K C@-4). 

Hexoroppie pesyabratTet gaia MI, , 
MOJIYYeHHbIe KaK C PacTBOpaMH, TAK‘ 
WC IWICHKaMH, IpHBeleHbI B Tab. 2 
WM Ha pwc. 1; ux paccmMoTpeHHe No-: 
Ka3bIBaeT, UTO MOJIOXKeCHHE MaKCHMy- 
Ma M He saBIxeTCA TaKOH MNOCTO- 
AHHOH BeIMUMHOIO, KaK MOO*KeHNA 
MaKCHMYMOB &@ H B*; B 4WaCTHOCTH,, 
OHO 3aBHCHT OT TeMrepaTyPpHOH OOpa- | 
6oTkH (He BOCMpOH3BOUTCA M1pH) 
OCTBIBAHHN pacTBOpa) HM OT YCJIOBHH | 
BbIJIeJICHHA ICHTPOB (pa3JIM4HbIe 3Ha- 
YeHHA Ay WIA pa3HbIX MIeCHOK HJM) 
axe yuacTKOB WleHKH). CpaBHeHHe 
JaHHBIX JIA KOJJIONHOK WH MeTaXxpo- 
MaTHYecKOH OKpacoK MOKAa3bIBAaeT, | 
YTO MAaKCHMYyMbI ocjaOJIeHHA B TOM. 
M Apyrom culyyae pacnosloxwKeHbl B 
TOH 2%e OOacTH cMeKTpa H COBIa- 
aioT 10 PopMe KpUHBOH. | 

[loqo6Hy1o Ke KapTHHY MbI UMe- 
eM HW WIA Apyrux Kpacutenen. Js 
® no (3) MakcumyMbI ocja6eHuS 


AIA KOJWJIOMAHbIX PaCTBOPOB pacnosox*Kenb B oONacTH 500—560 my; ua mo- 
Jioc M B pactBope H Ha MleHKax (BbICOXLIMX) HaMH MOJ1yYeHbI KPHBbIe TOTO KE 


Tuna, C MaKCHMyMamu pH 485—505 mu, 
TaK2xe C HeIO CTOAHHBIM MOJIOX%KeHHeM, 3a- 
BHUCAULMM OT TeX Ke YCOBHU, 4YTO H WIA 
MI. Jina K® kpusBas ocna6meHua mieHKu 
Toke OH3Ka K KPHBOM OcaGJIeHHA KOU- 
JOuAHOrO pacTBopa (puc. 2). Ha puc. 3 
HayepyeHa kKpuBaa M gna Ll; ona no 
(popMe H MOsO*KeHHIO COBMaaeT C KPHBOL 
Tak Ha3blBaemon nmoochl H, oOOHapyKeH- 
HOH (°,1°) B BOJHO-2KelaTHHOBbIX pacTBO- 
pax HeKOTOpPbIX IMaHHHOBbIX KpacuTevell. 
Xapaktep u3smMeHenua (°) sTOM MOOCHI mpH 
M3Me€HEHHH OTHOCHTeJIbHOM KOHICHTpallun 
KpacHTeIA HW %KelaTHHa, a TakKe Temme- 
paTypbI TaKOB Ke, KaK HM MPH MeTaxpoma- 
3H. OTO yKa3bIBaeT Ha TOKJeCTBO O60Nx 
aBleHHH. C pyro cropouni, nosoca H 
oOuapyxena (1',1*) ana KpacuTeis, aHaso- 
TH4uHOrO Haluemy (6pomuy), WH B BOJHOM 
pacTBope pH konueHTpauuu | -102M. 
OueByu HO, H 3J}eCb MbIl HMeeM JeI0 c KON- 
JOMTHBIMM YaCTHIaMH KpacuTes, BbIe- 
JIMBIUMMUCA MIpu OoubWIOH KOHIeHTpallMu. 


470 


400 500 


C00.mp 


Puc. 3. Kpuppie ocna6nenua B OTHOCH- 
TeIbHBIX efMHNIaxX. 1 — cencuOusH3a- 
Top HowMn, col cryqua arap-arapa 
(5-1074r/ma), mpokpallenHEit HacKBO3b 
KpacHTeeM Kon. 3-1075 r/ma; 2 — 
CeHCHOMM3aTOp OpoMHy, BOMHEI pac- 
TBOP kKpacHTeia MpH KOHWeHTpPaluy 
10° Mon/a (konnouzupii?) (4); 8 — 
CNMPTOBOAHBI =pacTBOp KpacuTenA 
(Hoquya) Kony. 1074 r/ma 


IIpupeyeHubie aHHble MoKasblBaior, TO Macumym M o6ycaoBsmexn IeHTpaMmu, 


* 
OTO NoATBepxJaetcA MTepaTypHbIMH JaHHALIMH ANA pala KpacuTeseli m xpoMoTponos. 
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MMCIOWMMH KOJWJIONZHYIO Npuposy. (Ora TOUKa 3peHHA BrepBble Oblwia BbICKa3aHa 
euje JIM30Hom (**), ofHako cpasy 2%e uM OTOpoUeHa.) 

IIpHHuMad 3a OCHOBY KapTHHY OOpasoBanud MeTaxXpOMaTHYeCKUX LeHTpoB, 
AaHHyto CuibBenom (?)* (aqcopOuua KpacuTenA Ha OTPHWATeIbHO 3apAKCHHBIX 
rpynlax XpoMoTpoma, a 3aTeM B3aHMMOJelcTBHe MeXKAy pacnOOxAeHHbIMH ps- 
JOM HOHAMH KpacuTeJiA, IPHBOAALee K OOPas0BaHHIO arperaTOB C HOBbIMH Me@X- 
MOJICKYJIAPHBIMH CBA3HMH), MbI MOXX€M HECKOJbKO YTOUHUTh WpescTaBeHue 06 
STUX arperaTax. OHH XapakTepu3yIOTCA ONTHYECKHMH TOCTOAHHBIMH, CBOLCT- 
BeCHHBIMH KPaCHTeJ0 B MaCCMHBHOM COCTOAHHH (BCJIEXCTBHe Yero HM JaloT CieKTp 
OcNaOJICHHA, TOKJCCTBEHHBI CO CNeKTPOM OCaGJICHHA KOJIONJHbIX UacTHIL 
¢ TaKMMH NOCTOAHHBIMH), HM NpescTaBAoT COGoI0 OOpasoBaHHA JMamerpom 20 
B H€CKOJIbKO J€CATKOB MHJJIMMUKPOH. BesmnunHa 2p, O KOTOpOl MbI CVAMM 10 
MONOKeHUIO Ay MoOMOch! M, MeHAeTCA B 3aBHCHMOCTH OT ycIOBHH onbita. Tak, 
ain P pasOpoc nomyuenupix 3HaueHHlt AA Am cocraBsser 20 My. yemy MO pac- 
yery (*) cooTBetcrByer u3mMeHeHue 2p or 0 (MenbUatimme yacTuuD!) Jo 40 mv. 

Ilo (**) onHa Momekysia renapuHa cBasbiBaetca c 40—50 Monekysiamu Kpacu- 
TeIA (AKPUAMHOBLIN Opa KesBblli); IPHHAMaA cpefHee paccrosHMe MexKy mose- 
KylaMH pw UX aycopOunu paBypMm 0,4—0,5 my (7%), nomyyaem AA Mamerpa 
KOJIJIOHAHOH YaCTHIbI B STOM Cy4ae 3Ha¥eHHe NopsgzKa 20 my. (AA Apyrux co- 
yeTaHHl KpacHTeA H XpOMOTPOTa MOr)YT ObITh APyrue sHayeHuaA). B Boye mowie- 
KYJIbI XPOMOTPOMa CO CBA3AHHbIMH C HUM KOJWIOMVHBIMM YaCTHUaMHM KpacuTelA 
MaloT OKPaleHHbIM KOJWIOMAHbIN pacTBOp, XapaKTePH3Y!OWIMHCA MaKCHMYyMOM 
M; pv yka3aHHou BesIMUMHe YaCTHIL CBeTOpaccesaHHe TakOro pacTBopa eure He- 
3HaYMTeIbHO. BrieseHHe YNOMAHYTHIX BbILe CTAOWJIbHbIX OKPaLIeCHHBIX MWICHOK 
emeyyeT MPHMMCaTb CJIMMaHHIO OKPallleHHbIX MOJI€KYJI XPOMOTPOa; KOJONI- 
Hble YaCTHIbI KPACHTeIA MPM 9TOM MOFyT OCTABaTbCA M30JIMPOBaHHbIMH Ip TOM 
*Ke [uamerpe, a CleHOBaTeJIbHO, H TOM 2Ke NOMORKeHHH MakcHmMyma M, Ho moryT 
WM COCIMHATLCA B YACTHIUbI OOJIbIIMX Pa3MePOB, BIWIOTb JO CMVIOWHOFO COA, O 
YeM CBHJETEIbCTBYeT HAJIME «MeTAaJIJIMUeCKOrO» OTOeECKa MICHOK MpH 6ombIUOn 
KOHIeHTpalluu KpacuTeiA. YNOMAHYTOE BbIle OOpaTHMoe CMeleHHe MAKCHMyMa 
M pu BbICbIXaHHH MIe€HKH, YKa3biBalollee, MO TEOPHH, Ha YKPyMHeHHe YacTHLL, 
Il0-BHJHMOMYy, CBA3AHO C KaKHM-TO H3MeCHEHHeEM CTPYKTYPbI MOMMMepHOH uacTH 
MIeHKH MpH 3TOM MpoLecce. 


Tlocrynusio 
15 X 1958 
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PH3HYECKAA XHMHAI 


B. H. INYBHH u 1. HW. QOJIAH 


OKUHCJIMTEJIBHbIE CBOHCTBA ATOMAPHOLO BOJOPOJIA TIPU | 
PAXMAWMOHHOM OKMCJIEHHH WOHOB JABYXBAJIEHTHOFO KEJIESA\ 


(IIpedcmaeaneno axademuxom A. H. Ppymxuneim 21 I 1959) 


JIGHTHOTO KeJle3a B KUMCJIOM PaCTBOpe B OTCYTCTBHE KUCJIOposa Beticcom OplJ1a: 


] 


| 
Jia OObxACHeHMA BbICOKOFO BbIXOMa paflMalMOHHOTO OKUCJIeHHA WByXBa-; 
| 
| 


pe qiomwKeHa peakuun: Fe?* +- H? = Fe?+-+H,, B KorTopoli aTomapubili BoJo- 
poy, o6pasyx Bmecte c HoHoM H* MovekyJapHbl MOH Hy, Bbicrynaet Kak 
OKVCJIMTesIb. Takoe OObSCHeHHe BbICOKOrO BbIXOa OKHC- 
menus Fe’* ppispiBaeT BOspaxkeHuA y pala UccJleqoBa-| 
TeneH. J,enaioTcaA MOMbITKN OODACHHTb BbICOKHM BbIXO]{, 
okucjieHuia Fe®* yuactuem B STOH peakWHH paukasi0B 
OH, o6pasyiomluxca pu pacnaze Bos0y2KJeHHbIX MoJIe- 
KYJI BOJpI. 

OueBuyHO, TO eCIH OKHCJeHHe Fe?" o6ycOBIeHO 
ToJbKO OH-pafukasiaMu, TO BbIXO], OKUCJICHUA TouDKeH 
YMeHbIUUaTbCA C POCTOM KOHIeHTpallMH MOJIeKyJIApHOre 
BOMopoda B pacTBope BCJIeACTBHe MpoTeKaHMA peaKIMH: | 
OH + H,+H-+ H,O, B xoropoit paguxan OH rtpaxc- 
(popmupyetca B arom H. Bamsanue KOHWeHTpaluu Mmovie-~ 
KY JAPHOrO BOAOpOa Ha BbIXOA peakKUHH MO Cux Top He 
HCCJIeMOBaOCb. 

B HacrosujeH paOore Mu3MepeH BBIXO], OKHCJICHHS 
JBYXBaJICHTHOTO 2ele3a B KHCJIOM pacTBOpe MO TekicT- 
BueM Y-H31yyeHHa CO*% B uHTepBalie KOHIeHTpalnk 
MOJIEKYAPHOFO BOMOPOa, COOTBETCTBYIOULUX TaBJeHHAM 


Puc. |. Auetka aaa 
o6myueHuA: A — TOHKO- 


SOE ee me H, Hay pacTBopoM oT ofHO qo 180 ar. 
pacrsop, @ — nepe- Metoyuxka. Meccaenyempiit pacrsop comm Mopa 
TIKKa B 0,8 N H,SO, Hacpijanca BOOpomoM B CTeKsAHHOL 


aueHke pH aTmocepHom JaBeHun. Suetika (puc. 1) 
3amlavBalaCh H NOMellalacb B CTaJIbHyI0 GOMOy, COeMMHeHHYyIO C BaKYyyM- 
HOM CHCTeMOH HM CucTemol JaBeHuA. [locae orkayKM UM TPeXKPaTHOH MpOMbIBKY 
BOXOPOMOM BakyYMHad YacTb MepeKpbiBaslacb, H B OoMOY NoaBaicA BOZOpOR 
HO HyKHOrO JapienuA. TOHKOCTeHHDIM WapHK, HMeIONIMHicA Ha AyelKe, pu STOM 
Ppa3laB/IMBaICA, MH BOMOpOA OapOoTHpoBaJicA uepes pacrBop. 

Hcnolb30BaHuble peakTHBbl ObwIM MapKu x. 4. Mcxouple pacTBopbl roroBu- 
JIMCb Ha [BaxKbl NeperHaHHouw Boge. Jlia OOyYeHHA HCHOMb3OBaIMCb CRexKe- 
MPHPOTOBJIeCHHbIe | pacTBopbl. Konwentpauua Fe(NH,), (SO,)2 cocraBasana 
~1,3-10°? M. Mommocrp yo3pt 6puia ~3 -1015 9B/em?-cex. Bogxopox ounurasca 
Aubpysved# uepes nataquespli KanuiaAp WIM Ha MeqHOM KaTasu3atope (*) 
put 00 

Pe3s3yNbTaThH Hw OOGOcyxXReuHue. Ina Kaxnoli KOHILCHTp alluu 
Fle ObWIM CHATHI HavasIbHble yuacTKH KPMBEIX OKMCNeHus. PaccuHTaHHle 0 
9THM aHHbIM HavaJIbHble BbIXOJa OKUCICHHA HaHeCeHbI Ha puc. 2 B 3aBHCHMOCTH 


OT AaBNCHHA BONOPOa Hak pacrBopom. Kak BuO u3 puc. 2, BEIXO peaKIMH 
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He OOHaPyAXUBaeT 3ABUCHMOCTH OT KOHMeHTpallu BOMOpoNa B pacTBope. Buixoy 
OKHCJICHHA HECKOJIbKO HH%Ke, YEM B PacTBOpe, HaCbIIeHHOM BOJOposom mpH 
aTmMociepHoMm JjaBienuH (G=8,1) u papen 7,7-+0,25 mon/100 9p. 


mon 100 3b 
40 
| [ 
| 
S 


5) 4 

100 200 amm 

p 

Puc. 2, 3apucumocrs Bblxoza okucmenua Fe?+ 
OT JlaBIeHHA BOZOposa Hal pacTBOpOM 


Mel MpWHuMadH, 4YTO HavaJIbHbIli BEIXOL OKHCIeHUA TIpH Hallux yCJOBMAX 
OnpeesIAeTCA MpoTeKaHHeM cCJeyrolux peakiuit: 


HO _._,OH, H, H.O2, He, (0) 
Fe’t + OH 4 Fe+ + OH-, (1) 

Fe? + HQ, “3 Fe + OH + OH-, (2) 
[ee sOn Potent. (3) 

H+Ht SH, (4) 

Fe + Hos Fett + Hy. (5) 


CorjacHO TakOli CXeMe aTOMaPHbIii BOJOPOL, MomyuaroulMlica m0 peakinsam 
(0) u (3), uepes peaxuun (4) u (5) yuacrsyer B mpomecce okucueHua Fe", u 
BHIXOJl OKMCJICHHA HE JIOJIKEH 3aABHCeTb OT KOHILEHTPalluH BOOposa B pacTBope. 

Ecuu xe peaxuun (4) u (5) He mporekaior, TO HeOOxOLUMBIM CileCTBHeM STOTO 
OKO ABIATHCA CHUXKEHHE BbIXOJa C POCTOM KOHIWeHTpawuN He. JevicTBUTesb- 
HO, Joma OH-paguKasos, pearupyrouyux c H, mo peakuun (3), paBHa: 


ks [He] am 1 
ks[Ho] + hi [Fe*] 1+ Ai [Fe2*] / fs [Ha] 


Bemmunna kg/k, vuspectHa (*) u paBHa 0,15. B ycnopuax HacbIllleHHa 
pH jlaBIeHHH BOyopoywa Ha pacTtBopom 180 atm 9Ta JouA CocTaBuIAeT 0,94. 
Atompt H, o6pas3yroulvecd pu 9TOM, HcuesamM Obl 10 OAHOM U3 CJIeAYIOUUX 
peak: 


H + OH £3 H,0, (6) 
Fes+ + H ® Fe?+ + Ht, (7) 
2H * He. (8) 


B pesysibraTe BbIXO, OKHCJICHHA CHH3HJICH Obl WO Gy,0, WJM, BO3MOXKHO, 
M HYDKe BCJIeACTBHe peakitnu (7) MH peakIHH: 


H,O, + H® HO + OH. (9) 


Ha6molaemad 3KCMeEpHMeHTaJIbHO He3aBHCHMOCTb BbIXOJa OKHCJICHHA OT 
KOULeHTpalMnH BOMOpOa B WHPOKOM MHTepBae KOHIeHTpallMu HaxOAUTCA 
B IOJIHOM COOTBETCTBHHM C MPHBeAeHHOH BBbILIe KHHETHYeCKOM CXeMOH Mpollecca 
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OKHCICHHA, B KOTOPOH aTOMaPHbIii BOAOPO BbIMOHACT OKHCIHTEIbHYIO PYHK-- 
Wu10. Ota CxeMa JlaeT TaK3KE BO3MOXKHOCTh KOJIMYECTBEHHO OODACHHTb HMEIOIHe- | 
ca BuIMTepatype (°) MaHHbIe 0 3aBMCHMOCTH BbIXOZa OKUCJIEHHA OT KOHIeHTpa- | 
IMM IBYXBaJICHTHOFO %Kesle3a H PaCCuUMTaTb BeJIMYHHY KOHCTAHTbI CKOPOCTH peak- | 
WMH OOpa3s0BaHHA MOJIeKyapHoro woHa H%. CormacnHo pacuery aera | 
k,= 2-104n/monb -cex. | 

[IpopeyeHo HeCKOJIbKO OMBITOB B MpucyTcTBuH Oe (6e3 mpesBapHTe/bHOLO | 
HacblleHHaA pacrBopa H, wu 6e3 OTKauKH CHCTeMbI). Bpixofbl OKHCJICHHA 
cocTaBlAIM: pH aBienun H, Hak pacrsopom 30 atm —- 41,6 mo/100 9B, | 
nmpu Tapnesun H, 75 arm — 71,2 mon/100 98 u npH JaBneHuu Hy, 130 atm —| 
108,5 mon/100 98. OuepuqHO, YTOBSTHX YCIOBUAX PeaKUHA OKMCJIeCHHA MpoTe- | 
KaeT MO IelNHOMy MeXaHH3My; Wemb BkJOYaeT peakiuu: H + O,*—>HOzg, | 
Fe?*-+ HO.-+ H t-> Fe**+ H,O., (2) (3). O6prrB Wenn MpoucxogUT mo peak- | 
uuu (1). BpruncneHHoe, HCxOZA H3 TaKOH CXeMbl Pa3BHUTHA Wen, OTHOWeHHe) 
fa Gea OTa BEIMUMHA XOPOLIO COBMaaeT C MPHBENEHHbIM BBIllIe 3Haue- | 
Hvem 0,15. 


Iloctynuso 
19 I 1958 
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Aoxaann Axkagemun nayx CCCP 
1959. Tom 125, N 6 


PH3HVECKAH XHMHA 


B. M. FOPbEB, A. H. MPABEAHHKOB, axanemux C. C. MEJBEJIEB 


BJIMAHVE MPOAYKTOB OKMCJIEHHMA HA KMHETHKY OKHCJIEHUA 
ILETAHA 


OxuculeHve WeraHa mpoBosMiocb mpH 140° B samKHyTO# cucTeMme c NpHHyJu- 
TeJIbHOH WHpKyIAWMeH KUCIOpOa. CKkopocTh MoOriouleHu A KUCOpora onpeneis- 
JaCb BOJIOMOMETPHYeCKHM MeTOJIOM, KOHICHTpallua rugponepekucelt — fioyo- 
MeTPHUECKH. 

TlormoujenHe KucOposa eraHoM (puc. 1, /) B HayabHOM cTaqMu peaKilMH 
HOCHT aBTOKaTaJIVTHYeCKHM XapakTep (Jo ryOuHp! 25--30%), ohHaKO MpH Jasib- 
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Puc. 1. Oxucmenne uetana mpu 140°. J — Puc. 2. Oxucnenve uetana mpu 140°. J — 
OKUCJIeHHe WeTaHa, 2 — HakormeHHe ruypo- WsMeHeHHe cKOpocTH MorsmomeHua Oz Bo 
MepeKHCHBIX CoeMHeHHIi. 3 — oKNCeHHe speMeHu, 2 — W3MeHeHHe JIMHbI KHHeETHUe- 
ieTrana + 6% Bepxuero (yrseBoxopoyHoro) cKol Wenn 


enos, 4— oKkucnenwe weraHa-+ 4% Hux- 
Hero (KHCJIOTHOrO CJI0s) 


HeHINeM OKHCJICHHH HaGrOaeTca ObICTpoe CHHXKeHHE CKOPOCTH PpeakIMH; pH 
riyOune Brie 40—50% peakuua mpoTeKaeT NpakTHUeCCKM C MOCTOAHHOH CKO- 
poctpio. Kpupaa HaKkomieHua mepeKucHBIx coequHeHHli (pc. 1, 2) npu rryOuHe 
25—30% npoxoquT yepe3 MaKCUMyM W 3aTeM Pe3KO CHHKaeTCA; MpH rryOuHe 
Bbiue 40—-50% KOHUeHTpallua MepeKHCHbIX COeqMHeEHHH B CHuCTeMe OcTaeTCA 
mpakTwyeckH MOCTOAHHOH. 

Tlaqenue ckopocTu morsouleHuad KuCTOpoqa mp rayOune 25—30%, oue- 
BHUHO, He CBA3aHO C HCuepMaHuemM yruleBofoposa, a TOT PakT, YTO KPHBhIe Ha- 
KOMJICHUA MepeKHCHbIX COCHMHCHHH WH H3MeCHeEHHA CKOPOCTH MOTOMeHHA KUCJIO- 
poga dO,/dt 80 Bpemeuu (puc. 2, /) Mpoxo_AT uepes MaKCHMyYM Ha HecTallMonap- 
HOM yuacTKe (cTal[MOHapHoe COCTOAHHEe, KaK BUHO 3 9THX PHCYHKOB, AOCTH- 
raeTca mpu rayOune sprue 40—50%), cBuyeTeIbCTBYET O TOM, UTO B XOfe OKUCIIe- 
HUA IPOTeKAaIwT MpoOlecchl, MPHBOAAWINe K CHM2KeCHMIO CKOPOCTH OKHCJICHHA, MIpH- 
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eM POb STHX MpoweccoB BOspacTaeT OcOGeHHO pe3KO Ip TviyOWHax BbIUe 
25—30%, HM 4TO CTallMOHapHoe COCTOAHHE ONpeesAeTCA HE TOJIbKO KOHILCHT 
palluel yreBoopoya M CKOpOCTAMH OOpas0BaHHA HW pactaja MepeKHCHBIX Coelu- 
HeHHH, HO H CKOPOCTAMH 3THX CHHKalOUIHX CKOPOCTb OKHCJICHHA MPOLWeccos. | 
C WesbioO BIACHEHHA MPHPOAb! pe- 


uv/VTA aKIM, TOPMO3AILUX OKUCeHHe Weta 


Ha, Oblla onpeyeteHa AWIMHa KMHeTH- 
yecKoH Wemw peakluu (TouHeEe, po 
N 5 v 
§ § NOpWUHOHAJIbHad eH BeIMUHHAa ——, 
x rh 
BS 
SS rye v —-cKopocTb norsomeHua O2, 
SX /fl'— KOHUeHTpallua MepeKHCHBIX Coe- 


uHeHuli). Kak BuAHO H3 pue. 2,, 


U 
| BeJIMUHHa—— YMeHbIUAeTCA B XOMe 
rh 
ey & 6 OKMCIeHHA. CHH2KEHHe JWIMHbI KHHE- 
SS . ATT THYeCKOH env MpH OWHOB peMCH HOM} 
NS ” x , 4 YMeCHbUICHHH KOHI[CHTpallMu MepeKH-> 
NN a cu (ryOuHa >25—-30 %) ofHO3HayHO 
S 9 yKa3bIBaeT Ha oOpasoBanne B xoje 
H m0, OKHCJICHHA COeHHeHHH, CTIOCOOHEIX | 
2MUH OOpbIBaTh PeaKIMOHHbIe WenH. 
3 oS Vi3zpecTHo, 4TO Mp OKHCJIeHHH 
oO & gn © 
RS 92 3 PVIEBOLOPOOB Ip ocTaTOuHO 6oIb~ 
Ss % ~ s 
R§ oY x ay, oH TryryOuHe peakluu peakIHOHHas} 
Sx : CHCTeMa pasJleIAeTCA Ha Ba COA — 


S 


460. 460. 600 P20 mun BepXHUM— yrleBOROpOLHbIi —H HUK- 
HUH, COLepxallul CMUPTbI, KeTOHBI, 
Puc. 3. Bausnue ylanenut nmKnero (kucnor- @IbAerHIbI, KHCJOTBI HM HeOOMbIIOe 
Horo) cNOH Ha OKUCeHHe IeraHa; HKU KOJIHUeCCTBO BOJIbI. Jlo6aBKa K UACTO- 
cnoH yqanaica B Touke A; J —usMeHeHHe My HEOKHCJICHHOMY WeTaHy BepXxHere 
JWIMHbI KMHeTHYeCKOH Wenn, 2 — usMeHenne CJIOH MpaKTHYeCKH He BUIMAeT Ha CKO-| 
KOHIeHTpaluH THAPOMepeKHCHbIX COCTHHCHHH, 
3 — w3MeHeHue cKOpocTu mormomerua Kucno- POCTb OKMCJICHHA HIM Ware HECKOJIb~ | 
pona KO yBemMuuBaerT ee (puc. 1, 3); MoGaB- 
Ka Ke HMOKHEFO CJIOA 3aAMeTHO CHH- 
*KaeT CKOPOCcTb OKHCeHHA (puc. 1, 4). Yaanenne u3 peakUMOHHOrO cocyya HUXK-. 
Hero COA Ha CTallMOHAPHOM yuacTKe MPHBOANT K Pe3KOMY YBEJIMYCHHIO CKOPOCTE. 
OKHCJICHHA, COMPOBOKMalOlleMyCA YBeIMYCHHeEM KOHIeHTpallwH MepeKHCHHIX 
coeqHHeHHii HW BO3PacTaHHeM AJIMHbI KHHeTHYeCKOL Lenn. ITpu JanbHeliwem oKuc- 
JICHH TO Mepe HaKOMJMeHUA HU2KHETO COA MPOUCXOLUT CHMKEHHE CKOPOCTH pe- 
AKU UM JWIMHbI KMHETHYCCKOH Wen, a KOHIEHTpallud THAPOMepeKUCHBIX Coequ-. 
HeHHH MpOXOAUT yepe3 MakcuMymM (puc. 3). AHanoruuHad KapTHHa MMeeT MeCcTO. 
HM MPH MOBTOPHOM yaJIeHHH HH2KHETO CJION. 
TakuM oOOpa30M, MOJIYYeHHbIe Pe3yIbTATbI MWOKa3bIBalOT, UYTO CHH2XKeHHE 
CKOPOCTH peaKUMH IPH OKHCJICHHH CBA3AHO C HaKOMJIeHHeM B CHCTeMe MIpOyK- 
TOB, OOPbIBAarOlllHX PeaKIMOHHbIe Wenn. 


rN 
rN 
S 


HayuHo-uceceqopatTebcKult (bu3HKO-XHMMUeCKHI Tlocrynuuo 
uucTuTyT um. JI, A. Kapnosa 11 II 1959 
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Hoxmagn Akagemunu nayr CCCP 
1959. Tom 125, Ni 6 


TPEOJOL Hf 


B. 11. BAPXATOB, A. Jl. MAKJIYXO-MAKJIAH, E. ©. POMAHbKO u 9. 3. TAMPOB 


HOBbIE JAHHbBIE O NMEPMCKHX OTJIOKKEHUAX CEBEPHOLO 
TTAMMPA 


(I]pedcmasaeno axademuxom J. B. Haauexunoim 9 XII 1958) 


@ayHUCTHYeECKH OXapakTePH30BaHHbIe OTIOXREHUA NePMCKOH CHCTeMbI HMeIOT 
TIPCHMYLUICCTBCHHOe Pa3BHTHe B CeBEPHOH HM IOTO-BOCTOUHOM CTpyKTYPHO-callu- 
aJIbHbIX 30Hax IJamupa ('). 

Teouoro-cbemouHble H TeMaTHUeCKHe HCCeLOBaHHA, MpoBosuMpIe Yupas- 
JI€HHeM TeOJIOrHH WM OXpaHbl HeZp mpH Cospetre Muxuctpos CCCP u Jlesunrpal- 
CKHM YHHBePCHTeTOM, NOSBOMHJIM 3a NOCeqHHe TObl YTOUHUTh CTaTurpaduto 
M€PMCKHX OTJOMKeHHH oro-BocTrouHoro IlamMupa HU BbIABHTb HOBbIe BbIXOJIbI 
NlepMM B Mpesetax CeBepHow TekTOHMYeCKOH 30HbI. 3oHa CeBepHoro [lamupa 
OrpaHuyueHa Ha ceBepe JIMHHeH perMoHadbHOrO KapakysibcKoro HajiBura, H3- 
BeCTHOTO BOCTOUHee NO HasBaHHeM Momykckoro; c 1ora 30Ha Take oOyepyH- 
BaeTcA KPYMHeHWIeH NOMOCOM pa3sJIOMOB. 

B socrouHon uactu Ilamupa nocmeqHaAA M3BeCTHa NO, HasBaHuem AxkO6ali- 
TaJIbCKOM 30HbI YeLIyHuaTHIX HagBuros. MmMenHo mo He CeLyeT NPOBOLUTh rpa- 
HMLY Mexjly Ky9Hb-JyHbcKOH uw KapakopyMcKoH cTpykTypHo-dalwabHbIMU 
30HAMM STOM 4YaCTH YTeOCHHKJIHHaAbHOrO nosca Teruca ('). 

YkKas3aHHbI BaxXKHbIN CTPYKTYPHbI WOB OTZeNAeT Ha Ilamupe mMosaw4uHO 
mocrpoeHuyio LlentTpasibHylo 30HY OT O6saCTH PasBUTHA OMHOOOPA3HbIX MOLLHBIX 
TePPHTeHHbIX OTJO*KeHHH CeBepHoro I lamupa, BbIqeeHHbIx BHepBble JJ. B. Ha- 
JIMBKHHbIM eure B 1916 r. nox Ha3BaHHem CeBepHoH MeTamMopdnuecKOH 30HbI 
U3BeCTHOM Temepb NOX HasBaHNem JlapBa3-CapbiKOJIbCKOHM CTPyKTypHO-alluavib- 
HOH mo730HbI (*). B cmomwKeHun ee yuacTBYeT KOMIVJI€KC NOPOL, BO3PacT KOTOPbIX 
3-34 3HaUHTeIbHOTO MeTaMOpdu3Ma H OTCYTCTBHA OpraHHyecKHX OCTATKOB 
OUeHMBAaJICA JO MocwesHero BPeMeHH B WHPOKHX BOSPacTHBIX Npeewax — OT 
HW2KHETO JO BePXHEFO Masleo30H BKJHOUNTeIbHO (4,5). 

He ByaBasich B HCTOPHIO UCCIeAOBaHHA Topo STOTO KOMIWIeKCa, yKaKeM 
TOJIbKO, YTO B OJHHX PpahoHax BXOJAUMe B HEFO NOPOAbI OTHOCHIMCh K HHXKHEMY 
Tlasleo3or0 (paiiou K ceBepy oT 03. Panr-Kyuib), a B Apyrux (fOxubili cK0on JLap- 
Baza) — K cpesHemMy HM BepxHemy naseosor10. [locmeqHue roxb reouOrMyecKuMu 
paOoTamu B mpeflemtax Cepepxoro IJamupa Onlin 3aTpOHyTb! PanrkyJIbCKaA KOT- 
JIOBHHa, Bepxopbe p. Koxyit-6embcy, Oacceltup pp. Kapa-axuura, Ak-xKuira, 
Ces. Axk-Oaliran, a Takxe mpaBoOepexbe p. Banu uw HeKOTOPbIe PahOHbI 
JlapBa3a. 

B pesyulbTare HaMeTHJIMCb HeKOTOpble CABHTH B pacuiMdpoBKe CTPyKTYPbi 
uM crparurpadun Jlappa3-CapbikoJIbCKOrO KOMMJIeKCa, CYIIHOCTb KOTOPbIX Mbl 
TIOMbITAIHCb U3lOXKUTb B Upelaraemom ouepke. B abmucKoH cKJaluaTou 
cTpyKtType scero Ilamupa ceBepHasd 30Ha, YYHTHIBAA HavlM4yHe Me30-KaHHO30H- 
CKOrO OOpaMJIeHHA, BLICTYMaeT Kak OFPOMHbIH anTHKIMHOpHH. B ero mpeyetax 
HaMeuaeTCA HeCKOJIbKO CKJaM4aTbIX CTPyYKTYPHbIX e€AHHHI, MepBoro TopAyKa. 

C cesepa — 2T0 CayxKcaiicko-KyproBagcKuli anTukiuHal, KapakysbcKui 
CHHKIMHal, CappikonpcKui aHTuKamMHan, PaurkysbcKui cunkiunal u Mom- 
6ylakcKkuit aHTUKIHHal. HanOouee OTYETIMBO yKa3aHHble CTPYKTYPbI BbIPaxKeHB! 
B BocTOouHOM uactu CepepHoro Ilamupa. 


Ilapsase, K cepepy of CayKcalickoro aHTHKJMHadla, HaMeyaeTca elle TBE 
ble CTPYKTYPbI: 9TO XOPHAXKCKMN CHHKMHAal CacberKyXxCKHH aHTHIKJIH- 
fi(HS DS Biracoss 1955): 
Jlo nocaeqHero BpeMeHu (payHHCTHUeCKM OXapaKTePH3OBaHHble MePpMCKH 
oTloxKeHUA ObviM H3BecTHEI B JlapBase, BOCTOUHee—M0 KpbIIbAM CayKcaHcKoro 
aHTHKJIMHala HB Ape KapakyIbCKOrO CHHKJIMHaJa. | 
Hav6oupuel mounoctu (10 4,5 KM) MepMckKHe OTJIOXKeHHA, MO aHHbIMi 
[. J. Bunorpayosa u A. II. MapKoscxoro, AOCTHraioT BIOKHOM KPbwIe Caykcai-; 
cKoll CKaqKH. 3fecb HM2KHIOIO YacTb paspesa ClaraeT MOLHad MeCdaHO-CJlaH~ 
wepaa «OeneyiuncKaa» cButa M. VW. UWla6ankuua, Ha He 3aseraeT CBUTAa cbuoute-- 
TOBLIX HM 3@/ICHBIX WeCuUaHHKOB, ClaHIeB, KOHTIOMepaTOB H TYPOB, MOLLHOCTHIO} 
* 6o7ee 2000 mM. Eme Bpille pacnowa- 
raeTCA ClaHIeBO-H3BeCTHAKOBAA CBH-> 
Tac KOpauiamMu, OpaxuonoyamMu ui 
AaMMOHeAMM HW2KHeEH MepMH. SakaH-) 
YUMBaeTCH paspe3 BepXHeNepMCKOH| 
H3BeCTHAKOBO-CJIAHWeBOH CBHTOM (Go-} 
mee 1200 mM), gc ys yMHHaMH, 
MUNIaHKaMH, KOpaJwiaMH Mu Ap. Becb 
KOMMJIeKC MOpod, Yyu4acTByIOWIHH B) 
CTPOeHHH paCMOsOXKeHHbIX = 


1 
a 


a 


CapbikobcKoH, PaurkyJIbcKoH 4 

Mui6yatakckoH CKlaqoK, He cojep- 

Puc. 1. Cxema paliona. SallitpHxoBaHa 30Ha sa Sic amocttlcticet a 

pacnpoctpanenua Jlappas-CapsikombcKoro Kom- CMH M OTAMYaeTCH B MeJIOM, 10 CpaB-| 

maexca. Mecta cOopa nwkKnellepMckoi (bauu HeHHIO C OTJIOXKCHHAMHM CeBEPHOH Ya- 

OTMeveHbI KpecTaMu CTH 30HbI, HECKOJIbKO O6JIbUIHM perno- 

HaJIbHbIM MeTaMOpdH3MOM. Xapak- 

TepHO KpyToe 3aJleraHHe MOpok u AOBONbHO peskue challvaslbHble H3MeHeHHs 
OTJIOXKeHUM KaK NO MpocTHpaHuio, TaK MW BKpecrT ero. 

B cocraBe KoMIIeKCa MpeoOsalaoT pasHoodpasHble MeTaMopduyecKHe CJIaH- 
IIbI, IpeBpallleHHble BOH3H HHTPYy3HH B KpHCTaJIMYeCKHe CIAHIIbI M JaxKe rHeli- 
cbI. CynlecTBeHHYI0 POJb UrpaloT NOPOAbI, O6pasoBaHHble 3a CueT PpaccaHWoBaH- 
HbIX 9*ppPy3HBOB, a TaK2%Ke KBAPIMTOBUAHbIe NWeCUaHHKU UM JIMH3bI MPAMOPH30BAaH- 
HbIX M3BeCTHAKOB; pexke BCTpeyaloTcA Tydo-KOHTIOMepaTbl HM KOHTOMepaTHl. 

OOujeH OcoOOeHHOCTHIO KOMMMIeKCa ABIAeTCA PAMWOUTHbI XapakTep OTJIO- 
*KCHHH, BECbMa OTUETIIMBO NPOABJIAIONMMCA B Ape PaHrkyJIbCKOrO CHHKIMHasa. 

CapbIkOJIbCKHH AHTHKJIMHaJ HECKOJIbKO OMPOKHHYT Ha 10F; B OCeBOM 4acTH 
OH BO MHOFMX MecTax NpopBaH Tpanutamu. B cox*KeHuu ero yuacTByIOT MpeHMy- | 
UlCCTBEHHO CJlaHIIbI C JIMH3aMH MPaAMOPH30BaHHbIX M3BeCTHAKOB UH 9>(pby3HBoB. 

B cesepHOM KPblle AaHTHKIMHaa, OCIOXKHEHHOM CK/aKaM BbICWIMX NOpAy-— 
KOB H HHTPy3HAMH FpaHUTOB, Y 1oxKHOrO KOHIa 03. Kapakysb, 10 OOOHM CKJIO- | 
HaM JomMHbl p. AK-JyKwIra HB ee BepxoBbe, JeToM 1958 r. aBpTropamu ObIIH | 
coOpaHbl OpraHOreHHble H3BeCTHAKH C BOMOPOCIAMM, KPHHOWetmu, Kopau- 
JiaMH-Pyro3aMH, TOHHaTHTaMH, Mewewunowamu u dopamunudepamu (puc. 1). 

Ilo mpaBomy cKony JommuE p. Ak-JoKusra B nepndepuyueckux uacTAX JIHH3 
MPaMOPH30BaHHbIX M3BECTHAKOB H B HeEOOJIbUION JIMH3€ H3BECTHAKOB, 3aslerato- 
WMX CpeqH 3eeHbIX MeTaMOpduyecKHX CaHWeB ObWIH HafieHbl KpMHouTen, 
KOTOpble, No onpexemenuio P. C. Enrsuuesot, 61u3KH K Cyclocyclicus koj ymen- 
sis Sp. N., H3BeCTHOM 43 HMxKHel Mepmu IleyopcKoro Oaccelina. U3 u3BecTHAKOB 
neBoro CK0Ha p.°AK-J>KHITH ompesemeHp! Cyclocyclicus ex. gr. ligatus sp. n. 
u Cyclocyclicus cf. vaengaensis sp. n., yKa3bIBaloulHe Ha BepXHIOIO mMepMb. 

Bmecre ¢ TeM H3 STHX 2K€ H3BECTHAKOB CoOpaHbl (opamuHUdepsl, pyro3el, 
NeIeWHMONbl HU HEACHBIE OTMeYATKH TOHHATHTOB. 

Popamunuepbl 3akIIOUeHEI B OOJIOMOUHBIX, HECKOJIbKO TepeK PHCTaJIM30BaH- 
HbIX H3BECTHAKAX, COMep2KalllMX HEOOJIbIIYIO MPHMeCb TEPPUreHHOrO MaTepHaa. 

Ilo ompezenenuio A. JI. Muxnyxo-Makaaa, mpucyrerBytor cienyrommme dop- 
bl: Capidulina sp., Plectogyra sp., Pseudofusulina ex. gr. vulgaris Schelhw. 
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et Dyhr., Pseudofusulina cf. koerimizenzis Ozawa, Globivalvulina graeca 
Reichel u Bogopocau Tubiphites sp. Bospacr ux, cKopee Bcero, cya no ocrar- 
KaM liceBody3yJIMH,— HuxKHenepmcKuit (JlappascKuli apyc). 
_ B pepxosee p. Ak-2vkusira, mo ee nputoxy Cappi-ryn, BCTpeveHbI kpuHonzen, 
uMeloulve, 10 MHeHHIO P. C. Enrpimesoi, KapOonoslit o6uK. 

OrcyTcTBHe yrvIOBbIX Hecormacui, B OOuleM eqMHOOOpasubiii MeTamop(pu3m, 
JIMTOJIOPHYCCKHM COCTAaB, a Tak?Ke yKa3aHHasM BbIIWe (ayHa, Halienuand B pa3- 
JMUHbIX MO MpPOCTHPaHHlO TOPH3OHTAaX, MOZBOAIOT C JOCTATOUHbIM OCHOBaHHeM 
3aKJIIOUNTb, YTO MOMIHbIe TOM NOpoOL, CulararoujHe CapbiKoJIbCKHH aHTHKJIMHAa, 
OTHOCHTCA OOJIbIMeH CBOeH YAaCTLIO K HMKHel nepMH. 

PacnovioxkeHHblt 1oxKHee PaurkysbCKUM CHHKMHAa MOCTPOeH MOLLHOL Tom- 
WeH Pa3sJIMYHbIX MeTaMOpuyecKHX CaHWeB C NayKaMH H3BeCTHAKOB. B nocwer- 
Hux m0 p. Ces. Ak-Oalitan, B ycTbe p. K3biI-KHHK HM 3anayHee ObwIn BCTpeueHbI 
MHOPOUHCJICHHbIe KPHHOWJeH, KOTOPbIe, OHAKO, He yasocb JOCTaTOUHO TOUHO 
onpefemuTb. Bmecte c TeM CXOJCTBO 3aKJIIOUAIOINUX UX NOPOL C BbILIeoNHcaHHOrt 
TOIMeH OUeBHAHO. Vimn6yaKcKuH aHTHKIMHad, Mpoce*KeHHbIli Tenepb OT 
PaHr-kyJId JO ycTbs p. Sop-TaliKoN, c02%KeH NOpofamu, XapakTepHoli cocTraBHolt 
YacTbIO KOTOPbIX ABJIAIOTCA KBAPIMTOBHHbIe MecuaHuku UH 3ppy3uBbl, nepecan- 
BaloulHeCA CO C/IaHILaMM MW BKJIOUAIOWIME JIMH3bI H WauKH MPaMOPH30BaHHbIX H3- 
BECTHAKOB. 

Ilo 10%KHOMY KpbIUIy aHTHKIMHaIM, K ceBepy oT 03. Hlop-Kyab, B 1958 r. 
B. P. TlamKospim, M. C. Jiobyp u I. T. Meapuukom Opin Haliqenbl Kpynubte, 
HO MIJIOXOM COXPaHHOCTH HuxKHeNepMcKHe cbopamuHNdeppl. B To xe BpemsA 110 
C€BEPHOMY KPbLIY AHTHKJIMHaIH B XOPOIIO BbIep2xkaHHOM, HO MaJIOMOILLHOM 
TOPH3OHTe H3BeECTHAKOB ObWIH HaMeCHbI KPHHOWeN, KOTOPbIe, NO ONpexeeHnio 
P. C. Enrpmmesoh, oTHocatca kK cpelqHemy JeBouy (atcdbenbcKult apyc). 

Y Ka3aHHble (PakTbI He JlaloT, TAKHM OOPa3oM, OCHOBaHUH JIA OKOHYATE/IbHOrFO 
3aKJIIOUCHHA O BO3PacTe MOPOL, YYaCTBYIOUINX B CTPOCHHH OMMCHIBAeMO! CKIALKH; 
cpeqM HAX MOryT MPHCYyTCTBOBAaTb OTJIOXRKeHHA OT CpeqHero JO BepXHero Maseo- 
30H BKJIIOUMTEIbHO. 

Uumu6ynaxckan, PanrkysipceKaad WM CapbiKoibcKad CKaKH CJIOX%KeHbI MOpo- 
aMU, HMECIOWLUMH 3allayHee pasBuTHe Ha IOXKHbIX CkNOHAaXx JlapBa3a, BCMeACTBHe 
yero MOCJIeEHHHe Tak2xKe OOJIbIIeH CBOeH YaCTbIO, NO-BHAMMOMY, OTHOCATCA K Bepx- 
HeEMY IlaJleo3010. 

PeKOrHocilMpOBOUHbIe HCCIEHOBAHHA, MPpOBeeCHHbIe HaMu B Oacceline p. Kapa- 
ioKusira, oTHOCAUIeMcaA K Kanatixym6-KapakyJibckoH TeKTOHHYeCKOH MO30HE 
(1), MO3BONHIH YTOYHHTb CTaTHrpaduyeckoe MOORKeHHe YaACTH Pa3BHTbIX TaM 
M€pMCKUX OTJIOXKeHHH. 

To mepomy cksony p. Kapa-ypknsira, Bie yCTbA p. Boiiraua, omucaH 
paspe3 BepxHel MepMH, MpeAcTaB/IeHHbIt H3BCCTHAKAaMH OOULeH MOLLHOCTbIO 
~1000 m. B nu3ax mpeoOmaaroT CBeTJIbI€C MPAMOPH30BaHHble H3BeECTHAKH, B 
3epXaxX 3asleraioT OpraHoreHHble BOAOpOceBo-hopaMuHUu*epoBble M3BeCTHAKH 
> MQJIOMOWIHbIMH JIHH3aMH KOHTVIOMepaToB. 

B uwoKHeli momopune paspesa, no onpegenenuio A. JI. Muxnyxo-Maxkuaaa, 
ipucytetBytor Tetrataxis lata Spandel, T. cf. millsapensis Cushman et Wathers, 
Nodosaria sp., Geinitzina cf. inflata K. M.- Maclay, Colaniella sp., Hemi- 
sordius aff. renzi Reichel, Pisolina sp., Pseudofusulina sp., Neoschwagerina sp. 
Ipucytcrsue B MepeyHCIeHHOM KOMIIeKCe KO/IaHMe MM HeOUIBarepuHn 
JO3BOIACT OTHOCHTb 3aKJIOUaIOWIHe HX COM K MypraOckomy Apycy BepxHel 
ee eeoxuct nMoOBMHe paspesa onpegenenbt Globivalvulina sp., Pelaeotex- 
ulariasp., Climacammina sp., Tetrataxis sp., Pachyphloia sp., P. solida K. M.- 
Maclay, Geinitzina sp., Rectoglandulina aff. pygmeaformis M.-Maclay, Hemi- 
fordiopsis cf. renzi Reichel, Kahlerina pachyfheca Kochansky-Dev., Kahlerina 
p., Pseudofusulina sp., Eoverbeekina sp., Paraverbeekina cf. pontica M.-Mac- 
ay, Neoschwagerina cf. margaritae Deprat, Neoschwagerina sp. BowOpociM— 
iymnocodium bellerophontis (Rothpletz), G. plumosus Elliot, Gymnocodium 
p., Permocalcus fragilis (Pia), Permocalcus sp., Indopolia sp., Acicularia sp. 
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) 
CoBOKYNHOCTb NepeqCJIeHHEIX (bopamunudep u BOLOpoceli CBU AeCTEIbCTBYCT 
0 6oee BbICOKOM cTpaTHrpadwyecKOM yPpOBHe BMelalolmlux OOpa3s0BaHul — 
0 BepxHeli nosOBHHe MypraOcKoro apyca. B 9THX 2Ke OTMOXAKeHHAX COOPaHb!, HO 
He OMpeleseHbl KOPaJJIbI, KPHHOMAeH M MOJJOCKH. HasMune B ONMCaHHOM MOLI- 
HOM pa3pe3e OTJOXKeHHH JIMWb MypraOckoro Apyca 3acTaBAeT TpeANOOKUTH 
OOJIbILYIO MOLMHOCTh BepXHeli MepMu B 9TOH uacru Ilamupa, He*KeJIu npMHMMad MH 
panHee. | 
Ilpv pekornoci{HposoyHom usyueHHu «puoseroBon» cBuTE! M. 1. WadanKuna 
no p. Kox-cali u mepomy cKsloHy p. Kapa-jkusira B M3BeCTHAKOBOH TaJibKe KOU- 
ruloMepaToB Oblvia OOHapyxXeHa MHOrouncieHHad MuKpodayHa. Ilo onpenene- 
nuro A. JI. Muxnyxo-Mak.1as, BCTpeyeHbi culezyioume opm: Pseudofusulina ex. . 
gr. kraffti Schellw. et Dyhr., Pseudofusulina sp. cf. mengi Chen, Pseudofusulina: 
sp., Misellina cf. ovalis Deprat. Cyaa no srum bopamunudepam, OOIOMKH H3BeCT-, 
HAKOB HPOHCXOAAT U3 AapBascKoro sApyca. Kpome Toro, oOHapyxkexbi Pseudo-. 
fusulina sp., Paraverbeekina sphaera (Ozawa), P. sp., Armenina sp., Neosch-, 
wagerina sp. Qtor KommsmeKc HavOoee XapakTepeH JIA HH2KHUX TOPH3OHTOB: 
MypraOckoro Apyca BepXxHeH MepMuH. | 
B wenom cbayHa u cbopa usyyeHHOTO palioHa BeCbMa THNMYHA WA KaBKas 
CKOH Onvoreorpaduyeckol oGsmactu (?, 3). | 
Yka3aHHble (pakTbl 3aCTaBJ ALOT MepeCMOTPeTh CTpaTurpaduyeckoe NoMOKEeHHE; 
«pvoseToBOli» CBUTbI, OTHOCHBIelica paHee M. H. Ula6ankunbim kK cpefHel! 
gqacTH HWKHeH nepmMu. OuepugHo, «bvosueToBand» CBHTa, COLepxKailad B ralbKet 
dayHy BepxHei mepMu, NouKHa 3aHHMaTb Oowlee BbICOKOe CTpaTUrpaduyeckoe: 
MOMOMKeHHe; HE HCKJIIOUCHA BEPOATHOCTb Me3O030HCKOrO (lOpcKOro HIM JarxKe MeC-; 
BOrO) BO3pacTa ITHX OTIOKeHHH. OOHapy2xXeHue B Moposax CeBepHOH MeTaMOpay 
yecKol 30HbI [Jamupa B pAye MecT HMxKHeNepMCKOM (ayHbl VKa3biBaeT Ha eLMH- 
CTBO FeOJIOPHYeCKOFO PasBUTHA BCeli CeBeEPHOH 3OHbI, MO Kpaliveli Mepe JO Bepx+ 
HeH nepmu. OrueTsHBo Hameyaetca Wiad [lamupa 1oxKHaA PpaHHlla MaKCHMAJIbHbIx 
MpornOaHui B BepXHeM Maleo30e; OHa COBMAaaeT C 1OX%KHbIM pyOexom JlapBaa-+ 
CapbIKOJIbCKOM MOJ30HbI. 
Uctopua pa3BuTua ceBepHok BeTBu TlamupcKOH reOCHHKJHHaJM B BepXHe! 
Mamleo30e mpHoOperaerT OOJIbUIyIO ONpeeJIeHHOCTDb. 


JleHuHrpamcKuH YTocyapCTBeHHbI YHHBepCHTeT Tlocrynuao 
um. A. A. )Knanopa 2 XII 1958 


YmpapsenHe reoorHu U OXpaHbl HELP 
pu Cospete Muuuctpos Taye CCP 


HWMTHMPOBAHHA JIMTEPATYPA 


1B. 1. Bapxatos, Cxema ctpyktypHo-TexTonnyeckoro palionupopanua Tlamupe} 
Yu. 3an. Jlenuurp. roc. yuus., Ne 268, 8. 10(1959).2, F.C. lopmunkxos,A. . Muxay- 
xo-Maxaai, Yu. 3an. Jlenuurp. roc. ynus., Ne 189, cep. reom., B. 6, 21 (1955); 
SA. JI. Muxayxo-Maxaanh, JAH, 120. Ne1 (1958). 471. B. HanusxKnu nh 
Textonuka Ilamupa, Tp. XVII Mex. reonm. Kkourp 2, (1939). 5 B. A. Iletpyumes} 
ckuu, Tp. Uucr. reon. payk AH CCCP, B. 8, Ne 3 (1940). | 
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Wornagn Akayemun nayx CCCP 
1959. Tom 125, Ne 6 


TEOOrHA 


A. b. BACTEJIMYC 


K BOHIPOCY O NPOHCXO)KAEHHH KPACHOLBETHOM TOJILIM 
n-o. YEJIEKEH 


ONbIT HCNOJIbBZOBAHHSA ABCOJIKOTHOFO BO3PACTA OBJIOMOUHbIX 
MMHEPAJIOB JJIS PEWIEHHA 3AQAU JIMTOJIOPHH WH NAJIEOFEOPPA®HH 


(I]pedcmaeaexno axademuxom JI. B. Haauexunem 29 XI 1958) 


Ja pewiennsa Bompoca 06 o6pas0BaHHH KpaCHOLBeTHBIX OTMO*KenuH n-o. Ue- 
JI€KeH HAMM HCMOIb30BaH aOCOJIOTHbIN BO3paCT MHHepaslOB, CJlaratoulux 3TY 
Tommy. [lpH stom paccMaTpHBavIHCb ClezyrouNe BOMpocbI: a) re clewyer UCKaTb 
OOacTb MHTAHHA NeCcuaHO-aJIeCBPHTOBbIM MaTepHasIOM H 6) KaKOB cmoco6 o6pa- 
30BaHHA TIHH (OOJIOMOUHbIM HIM HareHeTHUeCKHH) H KaKOBbI €fO B3aHMOOTHO- 
INeHHA C MpOleccOM HaKOMJIeCHHA MeCKOB H aleBpuToB. IIpu 9sToM nox TepMHHOM 
TIMHa MbI MOHHMaeM (PpakUHl0 YaCTHIL Pa3MepoOM OKOJIO 2 w H MeHbIlle, O6pa3o- 
BaHHYy!o CnelMuyecKHMH MMHepasiaMH TJIHH H BbIeeCHHY!O H3 TIMHHCTHIX CJIO- 
€B. ITO HEOOXOAHMO TOUHO OFOBOpHTb, Tak KaK TePMHH [viMHa CulekyeT HCMOUIb- 
30BaTb TOJIbKO MO OTHOWICHHIO K YKa3aHHOH (pakuWHu, KOTOpan OfHa HMeeT 
cneundpuyecku cnoco6 o6pasoBpaHua. Uro Kacaerca noposbl HeompesemeHHoro 
cOCcTaBa H MpOMCXO*KJeHHA, Ha3bIBaeMOTO B OOLLEKUTHH TIHHa, TO OHA JOMMKHA 
Ha3bIBaTbCA He PIMHOH, a rIMHHCTOH Nopogon. Ilocmequaa npescTraBsaeT CMeCb 
COOCTBEHHO TJIMHbI C OOJIOMOUHBIM MaTepHaJIOM Mec4uaHO-aJIeBPHTOBOH pa3Mep- 
HOCTH H IWeMeHTOM CJIOMKHOFO MPOHCXOKACHHA, YaCTO KAaPOOHATHHIM. 

OnpefeneHHA BO3pacTa MHHepaJIOB OblIH MpOH3BeeHbI* APrOHOBbIM MeTO- 
JIOM C KOHTpoOsieM cocTaBa aproHa Ha Macc-cnekTpomerpe MC—2M B o6pas3uax 
CHO], W TIMHUCTOH *pakuHH. Cio bl BbILeAIMCb U3 MeCUaHO-aJIeEBPHTOBbIX OT- 
JIOWKeHHH MW NemJIOB MyTeM HX pacceBa Ha CTaHJapTHbIX CHTAaX, pa3feeHusA HaH- 
6omee GoraToH cmIOMOH dpakuHH Ha BHOpupylouleH NOBepXHOCTH, UH, HAaKOHEL, 
YMCTKH KOHICHTpaTa, MOJIYYeHHOrO Ha BHOpupylowleh NOBepXHOCTH Ha I/IeCKTPO- 
MarHHTHOM cenapaTope. YKa3aHHbIM NYyTeM ylaJlOCb BbIJCJIHTb M3 MeCKOB H aJieB- 
PHTOB OTHOCHTebHO YHCTYIO (paKIMIO OeCUBeETHbIX, CPaBHHTeJbHO CBe2KUX 
CIO HW W3 Mena GUOTHT, COJepxKaBIUNHCA B HAX B HMYTOXKHOM KoNYecTBe. M3 
TVIMHHCTbIX MOpos dPpakuuA BbIelANacb Tak. []po6y ramnucToh noposbl oOpa- 
6aTbiBamH 3% pacTBopom HCl yo mpekpallleHua WHNeHHA, 3aTeM OTMBIBaJIM 
XJIOP-HOH Ha *uJIbTpe, BSMYYHBaIM CYyCMeHSHIO M B TeyeHHe HOU JaBaJiM OT- 
CTOATLCA eH B IWMIHHApe — WA ocaxKeHuaA KpynHOH dpakunu. Dpakun1, 
OCTAaBIYyIOCA B CYCMe€HAHPOBaHHOM COCTOAHHH, C/IMBaJIM B BOPOHKY WeHTpudpyru 
M MmponycKkatH Bak yepes Bo4OK Ilonomapesa. IlepBoe mponycKaHue mpo- 
v3Bo,u0cb pu 10000 o6/mun c mofauelt cycneH3HM yepes OTBEpCTHe AMamer- 
pom 2 mm. Ilonyuenuaa ppakunA yAaAach U3 BOUKa, CyCIeH3HA Ke, Mpo- 
wemuad vepes BOMYOK, COONPaacb H CHOBa MpoMmyckaJlacb Yepes Hero Mp TOM 
*Ke uncIe OGOpOTOB c Mosaueli yepes oTBepcTHe JMameTpoM | mM. CoOpaHHas 
(ppakiua c 2uameTpom uacTun 1—2 p BbICyIUMBasacb M WWla Ha aHaJHs. 


* Onpenemenua Bospacta BbINomHeHbI B JlaSopaTopuu reonoruu joKem6pux AH CCCP 
nox pykopogzcTsom 9. K. Tepauura. 


g* 1307 


| 
VsyyenHpr cenyrouve o6pasilpl; 

KT-KB — GecuperHand culojla THMa MYCKOBHTAa, BbIJeeHHad H3 MeCKOB: 
KYTYOYPyHCKOrO H KYPTeMMHCKOrO TOpH3OHTOB KpacHouBeTHOK Tommi Uese- 
KeHa. TaOAHUKH CJIOJbI HMeIOT OKPYIJIble KOHTYPbI CO CleaMu OOpaooTKH MIpH 
mepeHoce. | 

KT-z — OuoruT v3 ByKaHuYecKoro Nema. IIpeqcraBseH CBexKHMH, XOPOLIO}) 
OrpaHeHHbIMM KPHCTaJwiaMu TaOIMTYAaTOH CPOpME!, Oe3 CeLOB H3HalUHBaHHA MPH) 
nepenoce. Ilene, u3 KOTOpOro BbIZeeH OHOTHT, B3AT H3 KyPTeENMHCKOFO FOpH-} 
30HTa KpacHolperHol Tom Uenekena 61u3 cen. Jlaranxux. Ilerporpaduye-- 
CKH HO YCOBHAM 3a/leraHHA OH TOXKecTBeHeH Memam, omucaHHbIM M. A. Po-} 
MaHosBoi (°) B 3amaqHou uactH UeseKena. 

XH — cBerman cola, BHeIIHe TOKeCTBeHHaA MYCKOBHTY, BbIeseHHaa| 
M3 MleCKOB COBpeMeHHoro auioBua p. Amy-Jlapbu, Ha oTMeIM O1M3 Tr. XOMKEHIN. 
Cola OTHOCHTEIbHO CBexKaA, CO CeaMH OOpaOoTKH Mp MepeHoce. | 

MT — OecupetHand c0qa THIla MycKoBuTa. OG6pa3zel, BbIesIeH H3 BepXHe-| 
MEJIOBBIX OTIO%KeHH Ha O. TokmaK, Ha tore ApaspcKoro Mops. Teomorn-) 
yeckan OOcTraHoBKa cylefyroulaa. Ha toro-BocToKe ocTpoBa B OeperoBoM 06-) 
pbipe Ha Cepple PIMHHCTbIC OTJIO%KeCHHA JIOMKUTCH COM CepbIX T€CKOB OKOJIO)} 
3—4 M, cofepkaulHit CMeCcb CeHOMaHCKUX M TYPOHCKHX OKaMeHesocTeli. Be-| 
JIEMHUTHI, oO onpenesenuio JI. M. Haiiquna, O.mxe Bcero CTOAT K TYPOH-) 
ckomy Actinocamax intermedius Arkh. M3 Oonbuioro uncna meelMnog, - 
6e3HO onpeyenennprx B. Il. Pesraprenom, Ha TypoH MoryT yKa3biBaTb Exo- 
gyra asiatica Arkh., Ex. lateralis Nils., Ex. trigeri Coq., Ex. olisiponen- 
sis Charpe u Neithea aequicostata d’Orb., Ho mpeoOagatoT, M0-BAAMMOMY, | 
TlepeOTOXKEHHbIe CeHOMaHCKHe cbopMpt: Cucullaea mailleana d’Orb., Liostrea | 
rediviva Coq., L. baylei Cog., Gryphaea biauriculata Lam., Alectrionia sy- 
phax Coq., A. cameleo Cog., Exogyra trigeri Coq., Serpula gordialis Schloth. 
Takoe Ke CMelleHHe JaloT HM 3yObl akyw, u3syueHHble JI. uKmanom. Ilo Mue- 
uuio B. II. Penraprena, B TypoHCKce BpeMaA 3feCb OOpa30Basica cCJ0F 
NeCKOB, TJlaBHbIM OOpasoM 3a C4eT TepeMbIBAHHA CeHOMAaHCKHX MeCuaHblx 
OTJIOXKeHHH. 

Bpluie HAeT MeJIKOraJIeuHbId KOHTIOMepaT, a Ha HeM Oevible MepresM Cc Oc- 
taTkamu Oxythoma tenuicostata Roem., Liostrea acutirostris Nils., L. oxy- 
rhyncha Cog., Exogyra plicifera Coq., Inoceramus ex gr. glatziae And., yKa- 
3bIBaIOWMMH, 0 MHeHHIo B. []. Penraprena, Ha caMbl BepXHHH CaHTOH. 
B sTHx %e oOpasnax Mmeprenef JI. B. Ara6ekaH onpegesena caefyroulasa 
MukKpodayHa: Ataxophragmiun orbignynaeformis Vassilenko, Arenobulimina 
preslii Reuss, Verneuilina Spiroplectammina sp., Hagenovella sp., Gaudry- | 
ina rugosa d’Orb., Bolivinita eleyi Cushman, Bulimina brevis d’Orb., Gy- | 
roidina micheliniana d’Orb., Stensioina exsculpta Reuss., Globotruncana lin- 
nei d’Orb., Anomalina stelligera Marie. IIpwpegenuaa dbayHa no3Bomser oT-— 
HeCTH H3yYeHHbIe MepresM Kk 30He C Pteria tenuicostata BepxHero ceHoHa. 
{IpumepHo mo mpocTupaHuio COA KOHTVOMepaTOB Ha ceBepo-3anaHOM GOepery | 
OcTpoBa, B OOppiBax y ypounua KanalikyM, BbIXOJAT CBeTVJIbIe CyUleCTBeHHO- 
KBapleBble MeckH, OoraTble cogoH. Mcxoas u3 reosloruyecKHX COOTHOLUICHHEH, | 
MOXHO NOJaraTb, YTO 3TH MeCKH OTHOCATCA K HMKHEl NOOBHHE BepXxHero 
Mela. MsyyenHaa caioga o6pasia MT Obiia BbienmeHa 43 MecKoB MocuenHero | 
Tuma. 

OnpexeneHne noKa3aTeneli MpeOMICHHA CBETJILIX CIOL, CKOHIeHTPHpoBaH- 
HbIX H3 OOpasuos KT-KB, XH u MT, noka3au0, 4TO Aa HaTpHeBOro CBeTa OHH 
BO BCeX CJly¥aiX PaBHbI Ha MOCKOCTH cNMalvocTu 1,588. ' 

TU — ceogupii oOpasell v3 HeCKOJbKUX TVIMHHCTBIX cu10eB (o6pa3sibl 
KI1-273, KI1-149, II-429 u 11-502) us kyry6ypyHcKoro ropu30nHta KPpaCHOLBeT- 
HOH TomlH Uenekena. Meroq oTyeneHua HUCcIeqOBaHHOl (ppakluu OTMeyeH 
pauHee. Ha puc. | us06paxkKeHbl KpuBble HarpeBanua (a) vu OGe3BOxKNBAHUA (0) 
usyucHHon cbpakuun. [Ipupeyenubie LaHHble MOKa3bIBaIOT, 4TO Mb HMeeM JeWIO 
c (pakuHel, B OCHOBHOM CIO*KEHHOH THApocmosoh. PertrenocrpyKrypuHble ava- 
JIM3bI AHAJIOPMYHbIX Ppakiwl w3 [pyrux OOpasiloB MOKasaiu, 4TO OHM COCTOAT | 
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‘M3 ruApocmuosbl C NpHMecbiO ruyporeruTa WM UHOrsa HeOoMbUIOTO KONMUeCTBA 
Taykounta. OOJIOMKH NoNeBbIX WINAaTOB, Ha YTO OOpalllanocb ocoboe BHUMaHHe, 
OOHapyKeHbl He ObLIH. 
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Puc. 1 


_ B ra6a. 1 mpupeyenbi pesybTaTb! onpegeneHuA BO3pacTa CIIOZbI 43 ONH- 
CaHHBIxX OOpasioB. IIpu stom kK HalWWMM JaHHbIM MpHOaBreHE! ZaHHbIe M. A. Po- 
MaHOBOH O BO3pacTe MyckoBuTa (OGpazen 1-MP) uccieqoBaHHBIX e10 rpaHHuToH- 
OB U3 patona r. Kpacnoporcka (*). 

Ta6Onmuna 1 


Bos- 

pact, 

MJIH. 
net 


O6pasen, CoctaB o6pasya MectTo oT6opa o6pasia K Ar-1075 


KT-KB | Caernasa cmoga Il.-o. Uenexen 0,0643 | 2,18 82 
KT-II_ | Buorut us nena T].-o. Ueneken 0,0424 | 1,38 78 
XH | Caernaa catoga Aamosni Amy-Jlappu | 0,0590 | 2,83 | 114 
MT Cpetyian cyirofa O. Toxmak 0,0632 | 6,43 | 240 
UK [una KpacHOuBeTHOM TOJIMIM Il.-o. Uenekex 0,0372 | 2,51 | 160 
1-MP | Cpetuaa ciioga “3 rpaHHTousa | KpacHososcK 0,0598 | 6,62 | 250 


Jjauuple TaO1. 1 NosBOUIAIOT CeaTb CeLYIOULHe BbIBObI. 

1. Bo3pact c102bl B MeJIOBbIX OTJIOMRKEHHAX NMpaKTHYeCKH COBMAaaeT C BO3- 
pacTrom ee B rpaHHuTonfax KpacuosorcKa. Ilo-BuqHMOMy, KaMeHHOYTrOJIbHbIe 
MHTPy3HuH THNa onHcaHHbIX M. A. PomaHoBok OblH WMpOKO pacnpocTpaHeHbl 
B Sakacnuu, H3 HUX NOCTyNaO MHOTO OOJIOMOUHOrO MaTepHavla, B YaCTHOCTH — 
B M@JIOBbIe OTJIOXKeHHA. OueHb O1M30K K JTOMY Ke BOBPACTy BOSPAacT rHApPOcog 
u3 riuH UenekeHa. Heckobko 6olee MOVIOMOH BOspacT HX, NOJYYeHHbI Mpu 
HCCIEQOBaHHH, NOHATeCH: OH OOBACHAeTCA OTYACTH NMOTepeH aproHa pH oOOpa- 
OoTKke OOpa3ila Np WeHTpHdyrupoBaHHu, OTYACTH HeSHaYHTebHOH MpHMecbio 
aBTHreHHOrO TviayKOHHTa. TakuM OOpa30M, TJIHHbI KpaCHOWBeTHOH TOJILLM 
B OCHOBHOM OGJIOMOUHOrO MpoucxoxKAeHHA. OHH MOPIH BO3HHKHYTb 3a CueT 
Pa3MbIBa MEJIOBbIX OTJIOXKCHHH OOPaMJeHHA KpaCHOWBeTHOrO Oaccelina. 

2. Bo3pact c0fbl 43 mecuaHbix coeB Ha UeweKkeHe He ApeBHee BepxHero 
mMesia. [Id 9TOrO BO3pacTa NOJYYeHb! AOCTATOYHO XOpoulo coBNafaroulve WHppbi 
JWI MYCKOBHTa, NOABeprueroca OOpaborKe B Mpomecce nepeHoca, H AIA OMOTH- 
Ta, 3AXOPOHEHHOTO B HCKJIIOUHTEJIbHO CNOKOMHOH OOCTaHOBKe HaKOMWIeHHA Men- 
JOB TipakTHyecku 6e3 ces0B ero OOpa6oTKH Mpu mepeHoce. Takum oOpa3om, 
cmojibl H3 meckoB UenekeHa nocTynaiu 43 OOaCTH, Fe MOTH pa3MbIBaTbCA 
MeJIOBbIC HHTPY3HU WH MpOAyKTb! HX paspymenus. I]pw sTOM HCTOUHHK MpH- 
HOca CJIOJ, H3 MeCKOB MPHHILMMHaIbHO HHO, YeEM HCTOUHHK MaTepHaJla MIAH. 
Vutepecuo, 470 ToxeCTBeHHbI€ BbIBOJbI MIA NpOLyKTHBHO Tom AnuwepoHx- 
CKOFO NOYOCTpOBa OblWIH HaMH MOJyYeHbI NpH aHaiu3e KOppemorpaMM Mocwe- 
WOBAaTebHOCTeH MOULHOCTeli C0eB, B YeM JerKO yOequTDcaA (’, 7). 

B uactosjee BpeMA paHO FOBOPHTb OO HCTOUHHKe, WaBUIeM MaTepHal MWA 
meckosp Uenekena, HO y2Ke celiuac sICHO, YTO MpHBHOC UX MO Y300wW B cyulect- 
ByloluleH rusporpadpuueckol CHCTeMe HeEBO3MOxKeH, Tak KaK B CBOUX HH30BbAX 
Amy-Jlapba HeceT B cpeHeM 3HaY¥HTebHO Oosee ApeBHHe, BepXHelOPCKHe, 
cmonbt. TakuM o6pa30M, eCIH MaTepHal uacTu neckoB UemekeHa MpONcxOAUT 
u3 Ayibuulickoli reOCHHKIHHaJIbHOM OOlacTH, TO OH Mor OpITb cHeceH C [lapoma- 
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mMu3a win TunayKyla apTepuel, He CoBNayaBiie c coppemMeHHol Amy- -[lappet 
B ee CpeqHeM H HH2KHeM TeyeHHu. BosMOxKHEI, KOHEYHO, H pyre MCTOUHMKK 
NMTaHMA, B YaCTHOCTH CO CpeMHeKAaCMHCKOM CyIUM (7) WIM CMeLIaHHbIi (°). 

VisnoxKenHoe MOKa3bIBaeT, UTO TNepBbI OMbIT HCNOMb3SOBAaHHA aOcouIOTHOre 
BO3PaCTa MHHepasOB JIA pelleHusA 3aay MTOJOFMM UM Maeoreorpaduu oKasad- 
Ca BeCbMa NepCcneKTHBHbIM. PaGoTbl B yKa3aHHOM HallpaBJIeHHW MpOOx*aloTc 
C TIpHBJIevYeHHeM Pa3JIMGHbIX MHHepavIOB (CJOMbI, WoJeBble 1MaTbl, nH Por 
BO3MO?KHO, POrOBble OOMAHKH HT. J.). 


Jla6opaTopua aspomeroyoB Tloctynuuo | 
Akajemuuw Hayk CCCP 20 XI 1958 


LWMTHPOBAHHAA JIATEPATYPA 
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1 (1955). 4M. A. Pomauosa, TLAH, ALES OOM Oa. cele AS Pomanosa, 
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Aornagn Akagemun nayrx CCCP 
1959. Tom 125, Ne 6 


TEOJIOTH A 


M. M. TPAYEBCKHM 


OCOBEHHOCTH CTPOEHHSH HW ®OPMHPOBAHHSA 
KAMCKO-KHHEJIbCKOMW BHAMHbI B KYABbILIEBCKOM 
SABOJDKbE HW TATAPHH 


(ITpedcmaeaexo akademuxom H. C. Iamcxum 101 1959) 


Kamcko- KnveupcKad Braguna (*) npescrapssaetT CoGol CpaBHHTeIbHO y3ky10, 
HO MpoTsxkeHHyt0 (nopsqKa 1000 km) nosiocy pacnpocrpaHeuuaA MOUHOL Teppu- 
TeHHOH Tonuin (Qo 400 m), pasBuToH B Bonro-YpaspeKol HetrenocHoli oGnacTu, 
HW2Ke TYJIbCKOrO FOPH30OHTa, H HMeHyemMoH B TaTapuHu CapalMHcKon. 

M3pecTHO TPH Ppa3/IMYHbIX TOJIKOBAHHA MpOuCXO*KAeHHH 9ZTOH BAH: 
SpO3HOHHAA MIM SPO3HOHHO-TeKTOHHYeCKaA rumotesa (14), TeKTOHHYeCKaA WIE 
uHBepcnouHas (°,°) w rumoresa cbaldaibHOrO 3aMeleHHA TePpHreHHOH TOM 
Ha Ooptax BnaguHbl KapOOHaTHbIMH MOpOamMu eBoHa H KapOoHa (’). 

H3iaraemble 3feCb BbIBOIbI O06 OCOOeHHOCTAX CTpoeHHA H ChoOpMupoBaHHA 
Kamcko- Kune bCKOM BNaQMHbI, K KOTOPbIM MbI MPHWWIM Nocle H3y4YeHuA CTpPaTH- 
rpaduu TeppurenHow Tou (8°), omupatoTcA Ha BeCb MMeIOULMCA MaleoHTo- 
NoruyueckuH MaTepHan. Onu cormacyiwrtca Cc mpedcTaBseHHAMH OO yHacyIeqoBaH- 
HOCTH HH2KHeKAMCHHOYTOJIbHOH BMaMMHbI OT BEPXHEMeBOHCKOTO 3TaNa PasBUTHA 
STO TePppHTOPHH, BbICKa3aHHbIMM BnepBbie M. ®. Muaunnosol ('°), u aB- 
JIAWOTCA JaJIbHeHIWIMM pa3BHTHeM 9THX TIpeACTaBJeHHH. 

1. Kamcxo-KuuebcKaa BnagquHa pacnowiaraercA MexKAY NOJHATHAMH Ilep- 
BOrO NOpAAKa, OOPaMsand C Tpex CTOPOH OOJlacTb 1O*KHOFO Kynoa TatapcKoro 
cpofa. CrefopaTebHo, ee (POPMMPOBaHHe JONKHO UMECTb CBA3b C TEKTOHHKON. 

2. CyMMapHad MOIIHOCTbh TeppHreHHOH HM NOMCTHAalolleH ee KapOouaTHOHi 
TOJIILM OT MOJOLUIBbI TYIbCKOTO FOPH3OHTA LO MOMOWBbI JOMAHHKa MpHMepHo Ofu- 
HaKOBa BO Biaj\MHe HW Ha ee Goptax. OBTO uCKMOUaeT HENOCpeACTBeEHHOe Mporu- 
6aHve 30HbI MOUIHOM TePPHreHHOH TOM, WONyCcKad JIMLWb HHBEPCHOHHBIN ero 
BapHaHT (OOpa3soBaHhe BMaMHHbI Ha MeCTE NOMHATHA), KOTOPOMY, OAHAaKO, IIpo- 
TuBOpeyaT (pallHaIbHble OCOOeHHOCTH KapOOHaTHOHM TOIL. 

3. KapOonatHaad Toma, NOACTHalolllad TeppHreHHY10, OTIM4aeTCA B OOACTH 
BIaJMHbI MaKCHMaJIbHbIM CTpaTHrpacHyecKHM PacipOcTpaHeHHeM OTHOCHTEJIbHO 
ryOOKOBOHOM OMaHUKOBOL PalluH — TeMHOLBETHHIX (10 YePHbIX) KPeMHHCTO- 
OMTYMMHOSHbIX H PIMHHCTO-KapOOHaTHbIX MOPO C TOHKOM CJIOHMCTOCTbIO UH mpe- 
oOMALAaOuluM MearHyeCKUM COOOMLECTBOM HCKOMAaeMbIX OPlraHH3MOB: paj/{Ho- 
Apu, cheponmaHKTOHHLIX PopamuHHdep HM BoOsopocseh, nTepoMol, ocTpakoz- 
SHTOMO3OH HM Wedasonoy; Kpome Toro, H3 OeHTOCa XapaKTePHbI CKONJICHHA CIIH- 
Ky ryOoK MpH OTCYTCTBHM KOpaJJOB. 

CnuiowHoe pa3sBHTHe JOMaHMKOBOH (cballtMM B OCeBOH YaCTH BMaQMHbI, Mpo- 
culexkeHHoe B Tatapuu u B KyiOpimiescKom SaBomKpe (MyxaHoBo), yKa3biBaeT 
Ha cTpaTurpauyeckH MODI. XOTA H MaJIOMOU[HbIM paspe3 OTMOMKEHMH OT KH- 
3e/IOBCKOFO TOPH3OHTa BepxXHero TYPHe No coGcTBeEHHO JOMaHUKa (cpeqHe*ppan- 
CKuH Molbapyc), YTO HaxOMUT BCe OOMbLIUIee MaJeOHTOOrHYeCKHe U JIMTOMOTO- 
reotbusnyeckoe OOocHoBaHHe. allHadIbHaxt OMHOPONHOCTh HM YCJIOBHA OTJIO- 
*KeCHUA STOO pa3zpesa CBUAETELCTBYIOT NPOTHB pasmbiBos. AHaJOrMUHbIi, CTpa- 
THrpaduyeckH MOJIHbI paspe3 B AOMAHHKOBOH (palluH H3BeCTeH B IlepmMcKoM 


TIpuypanmpe (3%). 
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4. B KapOonaTHOl Tove MIOWayb pacmpocrpakeHusA JoMaHHKOBOH callue ) 
coKpamlaeTca B CTpaTurpaduyeckol MOCefOBaTebHOCTH OT MOMAHHKOBOTO) 
ropH30HTa, re 97a callus pasButa Ha Gombe yactu TeppuTopun Bosro-Ypav-. 
CKOH HedreHOcHoOli OGsacTHu, HO KU3eJIOBCKOFO FOPH3O0HTA, B KOTOPOM OHa MIpHypo- | 
yeHa JIMIb K oceBolt uactH Kamcko-KuneuibcKol BiaMHbl. COOTBeETCTBEHHO pac- 
INMpAeTCA TOMA’ pacnpocTpaHeHuA WeNb_PoBbix KapOoHaTHBIX alii: Oa-| 
ramuTosoli ('2), mpeqcTaBseHHOl «<3epHUCTbIMM» H3BECTHAKAMH C OOraTbIM JOHHbIM | 
COOOMLECTBOM HCKOMAeMbIX OPaHH3MOB, HW JOJIOMHTOBO-SBallOPHTOBOH, mpel-| 
CTABJICHHOM CybdaTH3MPOBaHHbIMH JOJIOMHTaMH C YrHeTeHHOH (bayHou UM Mpo-| 
COAMH aHTHAputa; o6e 9TH MeMKOBOLHbIe (Pallun MpescTaBAIoT Cobo CBeTIO- 
OKpalleHHBe PTpyOocsoucTble KAaPOOHATHbIe MOPOAbl, Pe3KO OTJIMYHbIe MO BHELI- | 
HeMy BY OT MOpoA AOMaHUKOBOLO THA. 

5. Ha6momaetca mocleloBaTesIbHad BOSPacTHad CMeHa MaJICOHTOJOFMYeCkHX 
KOMIIJICKCOB «HO TOPH3OHTAIHY OT OCH BMaMHbI K NepHcepHu OT HHKHEBH3eH- | 
CKOrO JO HH2KHedbaMeHCKOLO BO3pPacTa, Npoc/lexKMBaeMaA OT OCHOBAHNA TeppureH- 
HOM TOM Ha ypoBHe oKos0 400 M HY2>Ke MOAOWBbI TYJIbCKOrO FOPH3OHTAa. 

6. JIpe nocmeqHue OCOGeHHOCTH ONPeeMAIOTCA MOOCOBOH, esIbTOOOpa3sHo; | 
30HAJIbHOCTbIO JINTOJIOTO-CTpaTHrpacuyecKUX KOMIJIe€KCOB BKPeCT MPOCTHpaHHs | 
Kamcxko-KuHeibckoli BnaMHbEl. PasHOoBo3pacTHble TOJULM OKa3bIBalOTCA Kak Obl | 
BJIOXKCHHBIMH OHA B Apyryto B CTpaTHrpaduyeckoH NocNeMOBaTeJIbHOCTH, HMeA | 
NepBHYHbIe HAKJIOHb! ClOeB NOpAKa 6° B y3KOli MoIoce Nepexoa OT nepHdepuye: | 
CKHX Ie bCpOBbIX challHli K OTHOCHTEbHO TI YOOKOBOAHBIM WeHTpaJIbHbIM. B 39Tob 
TIPOMEXKVTOUHOH 3O0HE CKJIOHA MOILHOCTH C/I0eB OObINHO VBEJIHYeCHbI OTHOCHTEJIb- 
HO WeIbPOBbIX (ballu TIaBHbIM OOPa3oM 3a CUeT TVIMHHCTHIX MpocoeB. M3Bect- | 
HAKH 3/\eCb TOKE CTAHOBATCA Oosee MIHHACTbIMH, OATYMHHO3HBIMH H TOHKOCJIOH- 
CTbIMH, MpefcTaBNAA, OYeEBHAHO, Mpelpudospie dbaunH.~EQnHaaA BO BCex Tpex | 
Ce€JMMeHTaUMOHHbIX 30HAX WMKJIMUHOCTb NO3BOJIAeCT OJHOSHAYHO YBAZATb Me*KLY 
co6ok pa3pe3bl 9THX 30H MO CMeHe KapCOHaTHbIX NOPO OTHOCHTEbHO Ooulee TI- 
HHCTbIMH — MPH HCNOMb3OBaHHM JaHHbIX WICKTPHYeCKOrO KapoTaxka C Y4eTOM 
MaJICOHTOJOFHYeECKHX MATePHaJIOB H (ballaJibHbIxX OcOOeHHOCTeH. []pu TakoH yBA3- 
Ke OOHAPYKHBaeTCA 3HAYHTebHOe H3MCHEHHE MOULHOCTH cTpaTurpaduyeckux 
nolpa3syjeleHu B mpesemax TpeX yKa3aHHbIX 30H. Tak, MOW\HOCTb TYPHeHCKOrO 
apyca, BKJ04aA O3ePCKO-XOBaHicKHe CJION, COCTaBIAeT Ha wesEde 170—240 m, 
Ha ckioHe 270—460 m (npn Han6ombiweh MOULHOCTH B pahone I]umtoruHo — 
S16s10HA) H B OCeBOH, rmy6oKOBOAHOH, YacTH BNagHHb! — 60—120 m (muHuMaJb- 
HbI€e MOULHOCTH OTBeyalOoT paloHam TarTapnn). 

7. Teppureduaa Toa pa3HOBO3pacTHa BKpeCT MpocTHpaHHA Baul. 
Tak, B oceBol 4uactH Kamcko-KuHenbcKkolt BnaAMHbl MOBCeMeCcTHO pacmpoctpa- | 
HeHa HWKHEBH3eHCKaA (CTaJIMHOPOpCKO-MaJIMHOBCKas) MeCUaHO-PJIMHHCTAaA ,pak- | 
THYeCKH OecKapOoHaTHAaA TOUIILA CO CTAXKCHHAMH CHUEPHTa UH OYCHb PeEAKHMH HU 
TOHKUMH MPOCOHKaMH H3BecTHAKA WH DoomMHTa. Mouuocts Jo 400 m. Unpuna 
nonocht 20—100 km (Han6oubuiaa — B KyiOnimerckomM SaBoukbe, Mexy 
TIustoruHo u By3ystyKom). | 

B cmexKHOH movsloce, BUOb BHEWHErO GopTa BNaZMHbI CO CTOPOHbI WeHTPaJb- 
HbIX paHoOHOB PyccKoH naTPOpMbI, pasBuTa TyPHelickad TeppHreHHO-KapOonaT- 
Had CBUTa MOULHOCTLIO oO 270 M (MpH COOTBeTCTBYIOLLEM COKPallleHHH MOLLHO-. 
CTH HH2KHEBH3eEHCKOH TOJILIM HM INMPHHb! 30HbI 0 40 km B I]pukambe). B Heit BuI- 
TeNAIOTCA [BE CYUIECTBeEHHO TeppHTeHHbIe TOIL: 

A. BepxuetypHelickaa Tonua — KapOoHaTHO-rvIHHUCTaA, OTe sOlMlAAcA 
OT BH3CHCKOH TeEppHFeHHOH TOI H3BECTHAKOM C KH3EIOBCKOH (payHoli. Xopomo 
BbIparkeua B MenekeccKoh onopHol cKBaxxnHe. MomHocTb Jo 80 M. 

B. Huknerypueiickas Toma (noqMasescKas)—- PIMHUCTad C HOJUMHCHHBIMH, 
IPOCOAMM KapOOHaTHBIX NOPON; B HH2KHEM UAaCTH COMepxXUT XapakTepHylo day- 
HY PUXTeEPHH; OTAeMACTCA OT BEPXHETYPHEHCKOH TOU H3BECTHAKAMV JIHXBHH- 
ckoro nofbapyca. Mouoctb go 120 Mm. | 

OGe STH TOM OOpasyIoT COMpsAxeHHbIe MOMOCHI B3a4MHO KOMMeHCHpyIo- 
Mero YBeEJIMYCHHA MOLWLHOCTH, MpHyeM MOOCa MOMIHOH BepXHeTypPHelcKON Tou- 
WM pacnolaraetcH OM2Ke K OCeBOlt 4acTH BHaquHb!. B KyOpuuesckom 3a- 
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ODKbe O6€ TYPHEHCKHe TOMI MpocmeKHBAaIOTCA B 3allaqHbIX CKBaxKHHAaX Myxa- 
OBCKOH Moulaqu (PenbeBkKa) B BUC Y3KOH 30HbI WHPHHOL B HECKOMbKO KHUIO- 
lerpoB. K oceBol uacTH BMaQMHbI OHH NocHeqOBaTeMbHO pesKo COKpaulaloTca 
MOILLHOCTH, MPCHMYCCTBeHHO 3a C4¥eT IIMHHCTOrO MaTepHasia, Mp 3TOM cpe- 
aHHA ciloeB He mMpoucxosuT. Bpicrppie H3Me€HEHHA MOILHOCTeH OOBACHAIOTCA 
CNOBHAMH OTJIOXKCHHA Ha KPYTOM NOABOAHOM CKJIOHE B 3aCTOHHOM Oacceline O- 
lanuKOBOrO THNa. HwvkHeTypHelickand TeppHreHHad TOMA ABAeTCA CTpaTurpa- 
MMYeCKHM aHasiorom JPKeOo/ILCKOH TeppHreHHot Tomuu 1O. Tumana. B Togmo- 
KOBHOM OacceliHe eli, O¥eBHJHO, COOTBETCTBYeT MepepbIB MEK LY O3€PCKO-XOBaH- 
KHMH H MaJi€BCKHMM CJIOAMH. 

8. Cy 10 3aKOHOMepHOCTAM B pacipeseneHnu JOMaHHKOBoli cbauuu, Kam- 
Ko-KuHesbcKasd BraquHa OOpaz0Baslacb B pesy/IbTaTe NOCTeMeHHOrO OTMHPaHHA 
OWI PHOTO HW OTHOCHTebHO ryOOKOBOZHOrO AOMaHUKOBOrO Gaccelina u MpeBpa- 
ReHUA erO B MCJIKOBOZHBIM 2MHKOHTHHEHTaJIbHbIM Oacceltu. IIpwunHo sTomy 
IO OOpasoBanve KapOOHaTHbIX OTMeJel B MCHJbIMCKOe BpeMa (caMCcOHOBCKad 
alli ASBECTHAKOB) HM NOcMeLyioulee POPMH POBaHHe AKKYMYJIALMOHHOLO Wes bipa 
} YCIOBHAX OTHOCHTEJIbHbIX KONeOaHHH ypoBHA MOpa. OTMeIH BO3HHKJIM, Be- 
OATHO, MOMOOHO COBPpeMeHHLIM BaraMCKUM H3BeCTHAKOBBIM OTMEJIAM, KaK aTOVJI- 
ib (*) B OGACTH CBOAOBbIX MOAHATHH, B YaCTHOCTH Ha 1OXKHOM Kynome Tartap- 
KOrO cBofa (aHasor Bonpmok Baramckoi 6aHKu), a B WasibHelwiem HCHbITaIH 
JOKOBOe PaspacTaHHe B MOMEHTHI CHHKEHHA YPOBHA MOPA HIM ero CTaOHJIN3allHH. 
Ipv m0Jbeme ypoBHaA Mopa (norpyxxeHuH Ha Oaccelina) B OO6acTH OTMeIel UMeO 
fECTO YCTOHUMBOe KOMIMeHCalMOHHOe HaKOMVJICHHe MEJIKOBOJHbIX KapOOHaTOB. 
3cTpeyHoe HapalllMBaHHne KapOouaTHOrO Welbia — oT CpegqHeBosKcKOrO u ToK- 
AOBCKOrO CBOJOB HM CeBepHoro Kynowia TaTapcKoro cBojja, C OAHOH CTOPOHHI, Hu 
T 1OXKHOTO Kyowa — c Apyroh — mpogoumKasocb B BepxHedpaHcKui, cbameH- 
‘KMH HW TYPHeHCKHH Beka. B TeveHue CTOMb AIMTeIbHOrO NepHoja 3ecb Coxpa- 
iAJlacb OlarOnpHATHAA OOCTAHOBKA JIA PasBHTHA OapbepHbIX PHCOB MO BHELI-, 
ieMy Kpato Wesbda. Tak, HanpuHMep, KpynHbie OapbepHble publ, OYeBHHO, 
ITAENAIM B BepXHePamMeHcKoe (aHKOBO-seGeAAHCKOe) BPeMA Ti yYOOKOBOLHYI, 
IOPMAJIbHYIO MOPCKYIO YacTb Oacceua BO BNaAHHe OT OOWHPHOH MenNKOBOAHOA 
ICOMIOHEHHOH OGsacTH ero, re B OGCTAHOBKe 3aMeJICHHOrO KOMMeHCalHOHHOrO 
IOrpy2xKeHuA CPOPMHPOBaacb aryHHaA CyIbPaTHO-AOMOMAUTOBAA TOULa. EcTb 
\CHOBAHHE CBA3bIBATh HacTyMleHHe KapOoHac TpaHcrpeccneh B OO/aCTH LIeJIb- 
ba, OTMEYeCHHOH 3feCb pacnpocTpaHeHHem CibepHyecKHX MIaHKTOHHbIX BOJOpo- 
eli H OTJIOXKeHHeEM U3BeCTHAKOB. B TypHelcKHH BeK B (POPMHPOBaHHH «BHELLI- 
ero» Oopta BNadHHb! HapsAy c KapOouaTaMH NepHOMYeCKH MPHHUMaJ 3HauH- 
feIbHOe yuaCTHe TeEPPHreHHbI MaTepHad, MPHHOCHMbIM Clofla 43 WeHTPaJIbHbIxX 
JaHoHoB Pycckoli naTopMbI. DTO yKa3biBaeT Ha NYJIbCalHH BCeH TeppHTOpHA 
{ Mpu6suxKeHHe HCTOUHHKOB cHOoca. Ha mpoTuBorosOxKHOM OopTy, CO CTOPOHb! 
OxKHOrO KyNoua TaTapcKoro cBojla, MpHHOC MaTepHaJia Obl OrpaHHyeH, UH 3eCb 
10 BHELWIHeMy Kpalo pacTyulero wlemEca B KyHOpileBcKOM 3aBouIKbe, B Y3KOH, 
10 MpoTsxKeHHOH Monoce ITusmornHo — Hayenguno (260 Km), dopmupoBasucb 
IMCTbIC H MOLLHbIC, MPeAMOOXKUTEMbHO PUCOreHHble H3BECTHAKH (OHH TOJbKO 
JCPHbILIMHCKUH NOAbApyc MocTuraer 32ecb 230 M MoUIHOCTH)— 30Ha, CXOJHaA 
10 CBOeMYy CTPOCHHIO C H3BECTHBIM CBOeH He*PTeHOCHOCTbIO CeBepOaMePHKaHCKHM 
IepMCKUM OappepHEIM pudbom Ib Kanntau (**,’°). CxocTBo cocTouT B AebTO- 
OpasHOM CTPOeHHH BKPeCT MpOcTHpaHHsA, HaBHCaHHM WeLoBEix PaunH Had 
‘YOOKOBOAHbIMU HM OONbINO MOULHOCTH VH3BeECTHAKOB B Y3hOH, MPOTAKCHHOM 
Tonoce. 

9. Ocesaa, riyOokoBoqHaa, yacTb KamcKo-KuHeJbCKOM BiaHHbl OblIa KOM- 
JeHCHPOBaHa B PaHHEBH3eliCKOe BPeMA, BO HACTYIVICHHA TYJIbCKOFO BeKa, Pe- 
(peccHBHOL TeppHreHHOH TOMMeH C NecuaHHKaMH H YIVIAMH B BepXHeH 4acTH. 

V3n0xKeHHoe Mo3BONAeT 3aKJIOUHTb, uTO KamcKo-Kuneipckan Bnalna, 
JOHHMaeMad Kak 30Ha PacMpocTpaneHHA MOMHOM TeppHTeHHOH TOVILLM, ABACT- 
“4 110 YCJIOBHAM CBOerO POPMHPOBaHHA aKKYMY,IALMOHHO-TONOrpaduyeckon, 
A HE SPO3HOHHOH HM He TEKTOHHYeCCKON, MOCKObKy He Opii0 Audepenynalnn 
reKTOHHYUeCKUX JBYXKeHHH B MONOCe Pa3SBHTHA MOLIHOH TeppHreHHOH TOIL, 
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| 


| 
| 
ccbopmuposaBulelica B pe3ybTAaTe KPaeBoro 3anONHeHHA BNALMHbI. OXHaKO Tp: 
cTupanue Kamcko-Kuneuibckoi BaHHbl YHaCJeOBaHO OT Oouee WIMpoKoro Te? 
TOHMYECKOFO HEKOMMeCHCHPOBaHHOrO Mporv6a NO3qHeMeHAbIMCKOrO BpeMeHH. F 
OTCYTCTBHE NpAMOM CBA3HM (POPMHPOBaHHA BMaMHbI C TEKTOHUKOM yka3biBat 
OTpaxKeHHe WIMPOTHBIX AucioKalui B Ky6punespckom 3apomxKbe (MyxaHoBG 
cekyuux KamcKo-KuverpcKyto BaHHy, B H3MeCHEHHM CYMMaPHOH MOULHOCTH TI 
pO OT MOMOWBHI TYJbCKOFO TOPH30HTa oO NosOWBE! HoManuka. ITpodusb Boi 
JMHbI CPOPMUPOBAH CO3HLaTeJbHbIMH, AKKYMYJIAWMOHHbIMM MpoleccaMy, Te 
BUMMOMY, Tp yyacTHH OapbepHoro pudooOpa3s0BaHHA MO BHeLIHeMy KPa 
paspacTaBuleroca Wweslbba — moJO6HO Tomy, Kak 3TO uMeO mecTo BI lepmcKa 
Gacceftue Ces. Amepuku (141%). Tlocnequee aer ocHoBaHue mpeqnonarat 
cyulecTBoBaHue B Ooptax Kamcko-KuHerbcKon BiaHHbl Weloro aHcamMOwA md 
PpeOeCHHBIX OAPbePHBIX PUCOB B Pa3HbIX TOPH3OHTAX TYPHCHCKO-AeBOHCKON Kal 
6OHATHO! TOMULM BIWIOTh KO ACKBIHCKHX COEB H MOCTaBHTb BOMpoc 06 UX Md 
WCKaX B 30HAX BbIKJHHABAaHHA WOMAHHKOBOH cbauun. Hecprera30HOCHOCTb 3TH 
puspoB MOXeT MpeAcTaBHTb OOMbINOH NpakTMueCKHH MHTepec. | 


MockoscKuli MHCTHTYT HedpTexumuyecKoli Tloctynuno | 
H ra30BOl MpOMbILWJIeHHOCTH © 1 1959. Bik 
um. V1. M. ly6xuna 
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[FEOJOVHA 


M. A. KAPACHK 


O CBS3H MEXKY PASMEPAMH PYJHbIX MOJIEN 
WM PIABHEMWIMMH WX TEOXHMHYECKHMH OCOBEHHOCTSMH 


(IIpedcmaeaexo axademuxom J. C. Kopacuncxum 19 XII 1958) 


PyHbIe NOMA KOHTAKTOBO-MeTaCOMaTHUeCKUX 2KeNesOpyAHbIX H MeNHOpyZ- 
HBIX MecTopoxeHHH Ypasa u Typralickoro nporu6a B Saypasve (1°) nog- 
pasAeleHbl HAMM Ha WecTb Ppynn B 34BHMCHMOCTH OT CTeNMeHH MPOABJICHHA B HHX 
TpeX 2TANOB SHAOreHHOH MUHepannM3auuu: | —- npeackapHosoro, II — ckapHo- 
Boro u III — nocaeckapnoporo. Karkiblii 43 STHX 3TANOB XapakTepHsyeTcA Mpo- 
MBILUJICHHBIMH KOHILCHTPalHAMH 2WKee3a HW CneludHyecKuMH MapareHesHcaMH 
MHHepasiOB WH CONYTCTBYIOULUX 27eMeHTOB (‘ °). 

l-a rpynuna. Pygubie noma ¢ npecOsaqaHvem OpyeHeHNA B MpedcKap- 
HOBOM 9Talle, CHJIbHbIM €rO MPOABJIEHHEM B CKapHOBOM 3Tanle HW MOAYHHEHHbIM -— 
B nmocneckapHoBoM (THN I>I]>IIJ). Han6oiee TunwuHEIM mpelcraBuTenem 
STON rpynnbl ABJIAeTCA KPynHelulee B MHpe KauapcKoe pyHoe nove B Typrah- 
¢kom npornu6e. B pyAHoM nome peoOaqatoT OoraTbie amaTHTOM BaHaluli- 
TUTAHUCTHIe HKeNe3Hble PYAbl H OKOJIOPYAHbIe CKANOJMTOBbIE NOPOAb! mpekcKap- 
HOBOrO THNa. SHAYHTeJbHO PaCMpOCTPaHeHbI CKaPHOBbl€ MArHeTHTOBbIe Py{bl 
¢ rpaHaToM HW mHpoKceHom. C nocieckapHOBbIMH OOpa30BaHHAMH CBA3AHbI OTHO- 
CHTeJIbHO HeOOJbIIHe KOJIMYeCTBA MArHeTHTA, AaCCOWMUPYIOllHecA C IMMOTOM, 
XJIOPHTOM, KaJIbILMTOM H KOOaJIbTCOMep2xKAauUlLUM MMPHTOM. 

T]ono6HbIMH 2Ke CBOHCTBAMHU, HO C OTHOCHTEILHO Ooslee Pa3BHTbIM CKapHO- 
BUTbIM 3TAaNOM, OOsajaioT CokomoBcKoe H CapOalickoe pyHbIe noaa (Typraii- 
ckul nporu6). Ilo 3anacam py onM ropa3yo Menbute KauapcKoro, HO KpynHee 
J060TO H3 PACCMATPHBAeMbIX HWXKEe yPaJIbCKNX PyAHbIX nNomweH. Bce 3TH pyHbIe 
MOA OTMHUAIOTCA CHJIbHOH H3MCHYHBOCTHIO OPyWeHeHHA. Boieaerca oO cemu 
cTayuii MuHepasu3auun (3). 

2-4 rpynuna. Pyguple noma c npeoOmaqanuem OpyeHeHus B CKapHOBOM 
aTanle, CHJIbHbIM eFO MPOABJICEHHeEM B TIpeACKapHOBOM 93Tane H NORYHHeEHHbIM— 
B nocmeckapHoBom (tun 1<2=3). Sto Han6ouee Kpymubie Ha CpegqHem Ypawie 
TaruatcKoe uv KymipuHckoe pyfHple nod. B nepBomM 43 HUX Haxoyutca 19, 
42 BO BTOPOM 7 IIPOMBIIINJIeHHbIX MeCTOPOX*KTeHHH, BKJOUAIOWIMX OT OAHOFO JO 
5—6 TunN0B py. B npesenax KaxJoro pyqHoro nowA u3BecTHO m0 8—10 THNOB 
Dy, MepeuHCAAeMBIX HW2Ke B NOPAAKe KOJMYECTBEHHOTO AX pacmpocTpaHeHuA 
‘ra6a. 1). 

Mexyy IBYMA «MO APHBIMH» THNAaMH pyZ (MpewcKapHOBbIMH BaHayui-TuTAaHH- 
STHIMH > KEJIC3HbIMH HM MOCCCKaPHOBbIMH CePHHCTbIMH MeHBIMH), JIOKAaJIH- 
30BaHHbIMH B TepHdbepwyeckuX 30HaAX PYJHbIX Moe, COCTaB TriaBHOH MaCCbI 
KENC3HbIX PY, H3MeCHACTCA OT MaPFaHIOBHCTHIX JO CePHHCTO-KOOAJIbTHCTHIX 
4 MeQUCTHIX. Takad H3MCHUMBOCTh OPyAeHeHHA HaGsiOMaeTCA Ha MpoTAKeHHH 
9KkoNO 12 KMc ceBepa Ha 10r B TarHuibcKom pyQHoM movie H 18—20 kM c tora Ha 
epep —B KympuHcKom. AnaTHT, Xa/IbKOMMPHT, 2%elesHbI OlecK U oTuacTH 
IMPUT HAaXOZATCA MpeHMYLIECTBeEHHO B BePXHHX yuacTKaX PYHbIX NoNeH, a 
{arHeTHT H MHPpOTHH B HWKHHX. Hapsyy c reomormueckumu akTopamu 
TO OOVCOBNCHO BIIMAHHeM PexKHMa KHCOpOsa H CepbIB Mpotecce pyLooopa3o- 


anna (*). 
leashes 


Tunpl py 


. CepHucto-k06asbTOo- 


MeJIHCTHIC 2KeJIESHbIC 


Tnapnetimine pygqoobpasylolulue MHHepaJibl 


Maruertut, rpoccymap-anapaynr, Auon- 
CHf-reyqeHOeprut, NMPHT, XaJIbKOMMpHT, 
XJIOPHT, KaJIbILMT 


Ta6Oaunma 1 


OTanbl 
MuHepasiu3aluH 


CkapHoBbIit H Mocd 
CKapHOBbIli | 


2. CepHucto-Ko6aabrTn- Te Ke, HO C OTCYTCTBHEM HJIM MaJIbIM CxapHoBbiii H moc 
CTbIe %KesMeSHbIe KOJIMYECTBOM XaJIbKONMputTa CKapHOBbIi 
3. MapranuoBHcTble Ke- Maruetut, rpoccysp-aHapagut, 9mM-| CKkapHoBblii 
JI@3HbIe JOT 
4, Bavaluu-THTaHHcTble MaruetuT, CKamovuT, OpToKJa3, [u- TlocseckapHoBbi 
2KeMe3HbIe Omcuy, alaTuT 
5. PegKo3emesbHo-doc- MaruetuT, CKanomut, Quoncugz, rpoc-| I[locmeckapHopbiit u | 
(bopucTHIe *Kesesupie | Cyp-anApayuT, anatur cCKapHOBbIi 
6. PeaKkosemebHo-dcc- Maruertut, XaubKONMpHT, MMpuT, rpoc-| CxKapHoBEl uw Mocwe 
dbopucTo-megNcThle *Ke- | CyIAp-aHApanuT, AMoNcus-resenOeprur, | ckapHOBbIit 
JIe3HbIe anaTuT, KaJIbluT 
7. KemesHbie MarueTuT, SMHAOT, rpanat CkapHoBblit wu Mocse? 
cKapHOBbIi 
8. CepHucTble MeqHbIe XaJIbKONMpHT, SMHAOT, rpanaT TloceckapHOBBIA 
9. Mapranuesnie Byctamut, rpavHat, 2uoncuy CkapHOBbIi 
10. )Kenesuctble MapraH- TaycmaHuT, OpayHuT, pOOxpo3nt, CkapHoBbit 
IeBbIe reMaTUT 
44. Pyazp 6opa AKCHHHT, TpaHaT, BOMaCTOHUT, Kap-| CkapHoBbiit 
OonatTbl 


. 


3-a4 rpynna. Pygzuble nora c mpeoOsaqzannem OpyAeHeHHA B CKaPHOBO 
9Tane H NOJYMHEHHOM efo pa3sBHTHH B MmocweckapHoBoM (Tun ITS III). K stomy 
THMY OTHOCHIcA TeyeHcKoe pyHoe nove Ha LOxKnom Ypaue, Bropoe Cepepxoe,| 
Tpetbe CesepuHoe, I]Jokpopckoe u Macnopckoe Ha CeBepHom Ypaue, a TakxKe 
Maruutoropckoe pyAuoe nove B MpexKHHX ero rpaHultax (8). B npegenax KaxkKJor 
H3 STHX PYAHbIX Mole BCTpeyaloTcA He Goviee OAHOFO-2ByX MeCTOPOXKJeHHH FI 
AByxX THNOB py. PacnpoctpaHeHbl CepHHCTO-KOOaJIbTHCTHIE XKeMe3HbIC PYAbI Hi 
*KEee3HbIe PyAbI Oe3 MPOMbILWVICHHbIX COMePp%KaHHH COMYTCTBYIOULUX 3JIEMCHTOB.. 
Vismenyupoctb opyAeHeHna BbIpaxkeHa ca60. TobKo B IloKpopcKom py HOM! 
NOJ€ H3BECTHbI MEIKHe OOOCOGeEHHA KOOAIbTHHAa H XaJIbKONUpHTa. 3a HCKMOUe- 
Huem Marnutoropekoro, HH B OJHOM M3 NATH APyrHx PyAHbIX Noel sTOH rpymnpl 
ganacbl py He npesBbiiaioT 30—-40 man. T. 7 

Bue Ypaa kK sToH rpymne MoxkHO oTHecTH JlalKecaHcKoe pyyHoe moe 
(SakaBka3be), OTMUaIOlleecH, OMHAKO, PE3KUM MPOCTPaHCTBeHHBIM OGoCcOGbuIe- 
HHE€M NOCJeCKAapHOBbIX CYJIb(UAHO-KOOaJIBTOBbIX M€CTOPOXAeHH OT CKAPHOBbIX 
MarHeTHTOBbIX (°,!°), 

4-a rpynmma, PyQuble noma C MpHMepHO OMHAKOBBIM KOJIMUeCTBCHHEIM 
MPOABJICHHEM OPyeHeHHA B CKAPHOBOM H Moc/leCKapHOBOM 3tTanax (Tun II~III), 
IIpumepom storo Tuma cayxKuT Aysp6axoscKo-TypbuHcKkoe pynHoe nose. 
OHO BbITAHYTO B MepHAMOHaJIbHOM HalpaBJieHun Ha TpoTsxKeHHU OKOIO 18 KM; 
B ero mpeeax pacnomaraerca cBpiuie 20 mecropoxyennit (*,°). Cocras rmaBHou 
MaCCbl SHJOreHHBIX PY H3MeHACTCA C Ora Ha CeBEP OT KOOAJIBTHCTHIX 2KEIC3HBIX 
MHMPHT- WH MHPPOTHH-MarHeTHTOBbIX, Mayiee — MeJHbIX XaJIbKOMMPHT-nHppoTu- 
HOBbIX, MCJHbIX XaJIbKONMPHT-MMPUTOBbIX H, HaKOHeL, ccbaepuT-xabKonMpH- 
TOBBIX. 

oA rpynuna. Pyznpe nosa c mpeoOmalanuem MarnerutTosoro opye- 
HeEHHA B MOC€CKAPHOBOM 9Talle WH HeOO/IbUIOM e€fO MPOABJICHHH B CKaPHOBOM 
(run II<IIIm). Mpumepamu cayxut ofHo pyquHoe none na CepepHom Ypaue 
(Ileppoe Cepepyoe) u aBa — Ha LOxuom Ypame (Kanakalickoe u Mackalicxkoe). 
Sallachl 2%KelesHbIX Py, B KaxK OM U3 HUX He MpeBbuuaioT 3—5 mau. tT. KenesHpie 
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JyAbl C HASKUM COfep2xKaHHeM CyJIbPUAOB HM 3IeMeHTOB-MpuMeceli CompoBoxya- 
OTCA TiaBHbIM OOpPasoM BOAHBIMM CHIMKaTaMH — poroBoli OOMauKOii, smHJOTOM, 
IOPHTOM HW Ap. K 9sTomy TuNy, MO-BHAMMOMY, OTHOCATCA HeGombUIMe PyLHBIe 
1OJIA 102KHO-CHOMPCKUX KOHTAKTOBO-MeTaCOMaTHYeCKUX 2KeNe30PYIHbIX MeCTO- 
powKTenuH (1*). 

6-a rpynuma. Pygupie mons c npeoOsaqannem cypduquoro opydeHeHuA 

3 MOCJI€CKaPHOBOM 9Talle H HeOOJbUIOM e€fO NMpPOABJICHHH B CKapHoBoM (THI 
[I< IIc). B lymemescxom pydHom none, npecTaBAtollemM 9TOT THN, H3BeCTHO 
KONO 15 XabKONMPUT-NMPHTOBLIX PYQHBIX Te. XasbKOMMpUT NOKatH3yeTCA 
IPCHMYLULeCTBeHHO B BEPXHUX YaCTAX PyJHbIX 3ale*Keli, a MHPHT U eAMHMUHDIe 
MaJIOMOLHbIe 3a/iex%KM MarHeTHTa cpequ cybdpHyoB — B HMXKHUX (°). 
_ BpuwenpwBeseHuble Taube MOKa3bIBalOT HaJIMUMe MpAMOl cBA8H MexKLYy 
STENeCHbIO PasHOOOpasuA CocTraBa HW M3MeCHYMBOCTH OPyJeHeHHA B Mpetax pyl- 
ibIX MOJleH PaCCMOTPeHHOFO reHeTHYeCKOrO THMa HM UX pasMepamu. Tpynnpr (TH- 
Ibl) PYAHIX NOeH MO CTeneHH NpPOABeEHHA OPyeHeHUA B riaBHeliMiMe sTANbI 
MM HepasH3alluu NOpasHTesbHO COBNaalor C rTpynmaMu Ux Mo NopsyKy pasmMepoB 
gamacoB py. MmenHo pyfHple noma c HanOomee pa3sBHTbIM MpeycKapHOBbIM 
(CKalOJINTOBbIM) STANOM MHHepalHsalluH OGMaLaroT HanOOJIbIIMMH M0 CpaBHeHHIO 
» JPYrHMH THMaMH 3anacaMu pyJ (OT HECKOJbKUX COT MHJIJIMOHOB JO Goulee ueM 
fbICAUH MHJIJIMOHOB TOHH); MOJIA C TOCMOCTBYIOLWLUM CKaPHOBBIM 9TAIOM MHHepa- 
IM3alluH 34HMMAIOT B OTHOLMEHHM 3alacoB MpOMexKYTOUHOE MECTO (JeCATKH UH Mep- 
3bI€ COTHH MUJIJIMOHOB TOHH PyJbl). 

EQMHCTBO TeHeETHYeECKOH CBA3H MeCTOPOXKMeCHH MaFrHeTHTOBbIX, cysbipus- 
IbIX, CY b(POapCeHHAHbIX, CHJIMKATHbIX, KAPOOHATHBIX, OOpaTHbIX HW Cys baTHbIx 
IV, BCTDe4YalOULUXCA B PaCCMaTPHBaAeMbIX PYAHbIX NOIAX, NOATBEPXKNaeTca oco- 
JCeHHOCTAMM B3AMMHOFO UX PaCNONORKeHVA UM MOMORKCHUA OTHOCHTEJIbHO vlaB- 
1eHWIMNX QIEMENTOB TreOOrHyecKOli CTPYKTYPb!l MPHKOHTAKTOBbIX 30H FpaHHTO- 
AHbIX HHTPY3HBOB, C KOTOPbIMH 3TH MeCTOPOKeHHA accouMUpyrores. Hanpumep, 
}G0c0G6.1CHHbIe 3a1e2%KN SHAOPCHHBIX Py Maprauila BCTPevaloTcsA TOJIbKO B TeX PyJ- 
ibIX NOAX Ypausia, re YTOT 3IeEMeHT B PaCCeEAHHOM BUC HAXOMMTCA B NMOBBILLIeH- 
ibIX KOHIUCHTPallHAX B MAPHETHTOBbIX Py ax HW NpHNeratouux cnenutax. IIpu 3ToM 
361u3u opo6narofatcKoro MecTopoxKAeHHA, C ero MpeACKaPHOBbIMH OCNeHHBIMH 
dyVAaMH, PpacnoMOXweHO OTHOCHTCIbHO BbICOKOTemMMepaTypHoe Ka3aHcKoe MecTo- 
90% eHHe Gycramuta (KyuIBuHCKoe pyAHoe nove); Gomee HU3KOTeMIepaTypHoe 
JallaJIbcKOe MeCTOpO*K enue OpayHuT-rayCMaHHTOBbIX py], C FeMaTHTOM H raneHH- 
rom Taroteet K JleGaxKHHCKOMY M€CTOPO2KTCHHIO CKAPHOBbIX MAFHETHTOBHIX Py 
Tarusibckoe pyfHoe moe). Bpicokue KOHIeCHTpallHH KOOaIbTa B pacceAHHOM 
sie HaOmOfaioTcA B yYaCcTKaX PYAHbIX Nowell C MAKCHMAJIbHbIM KOJINYeCTBOM 
eyle3a OMHOBpeMeHHO B BHJe MarHeTHTa, MMPHTa HW HePyAHLIX MHHEePaos. 
4dao6opor, B JlauikecancKom u IlokpoBckoM py/IHbIx NoNAX, C O6OCOO/ICHHBIMH 
sal@xKAMH CysbdpoapceHuAOB KOOaIbTa, Cosep*KaHHe KOOaIbTa B YKa3aHHbIX 
MHepasax He3HAauHTeJIbHO. 

XapakTepHo Tak2Ke, 4TO BarKHeHWIMe COMYTCTBYIOMIMe %Keesy IJIEMeHTHI 
cepa, KOOabT, HUKEIb, M€Ab, UHHK, 30J10TO, CepeOpo, CeeH, TeIyp, OTYaCTH 
AbILIbAK, CBHHEIL) CBA3AHbI C MOCNeCKaPHOBbIM Z9TANOM MMHepaJH3allHH, HO 
JACIIPOCTPaHeHbI TAK2XKe B PYAHIX MOIAX C MpeoOaqaHveM CKapHOBOrO 9TaNa. 
> MpokykTaMu CKapHOBOrO 9TaMa 4YaCTO CBASAH MapraHell, perke docdop u pex- 
cMe 3eMJIH, KOOaIbT, WHHK, Pau, O6oco6meHUuA Copa B BAe OopcH/HKAaTOB; 
saruuli, THTAaH, BaHalui, dochop, peyKue 3emiu, xo0p uv drop OOblyHO conpo- 
OK NAOT MOCIeCKaPHOBbIe PyJbI. 

Bosiee csloxKHOMY M0 cocTaBy ¥ Aud<pepenitH poBaHHOMY OpyAeHeHHWO B Kpyn- 
IbIX PYAHbIX MOMAX COOTBETCTBYET H OO/ee COMKHbIM COCTAB aCCOLMUPYIOUIM XCA 
‘ HHMH HHTPy3HBOB, C MpeobaqadveM KHCJIbIX M OoraTbIxX Uleo“aMH MOpod. 
Tax, HauGonee Kpynuble pyAHble nora 1-4 u 2-4 rpynm no Hameh Klaccuipuka- 
IMU CBAZAHbI MPOCTPaHCTBeHHO C XOPOWO AndepeHUMpOBaHHbIMH HHTPY3KBaMH, 
IOXKEHHbIMH OOraTbIMH WeIOYaMH CHeCHUTAMH, CHEHHT-MOPHTaMH, a Take JHO- 
yuTamu u ra66po (%); pyaHbIe noma 3-H Hu 4-H rPpymm— c MaccHBaMu rpaHuTos, 
‘PaHOJMOPHTOB, C MOAYHHEHHBIM PasBUTHeEM QMOpUTOB uM TaOOpo; pyle NOVA 
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5-H u 6-H rpynm accouuupyiorca OObIuHO C HeEOOMbIUMMK MaCCHBaMH ra66po-qHo. 
puToB, Aua0a30B H AHOPHTOB. 

KpytHple pyHble noid compoBoxaiorcA Oosee KPYMHBIMH JOPYHbIME) 
cKlaq4aTbIMH HM paspbIBHbIMM HapyWieHHAMH, IIpH pe3KO CeKYWMX KOHTaKTay) 
PYHOBMEMLAIOMMX TOL C MHTpy3HBamu (7° i 

YcTaHOBJICHHbl€ TAKHM OOpa3s0M 3aKOHOMePHBIC CBA3H M@xKLy reOXHMMYeCKH | 
MH MW TreouloruuecKHMH OCOOCHHOCTAMM PYHBIX MoeH B Mpexemax cnellucpuyes 
CKUX JWIA HUX MeTaJWIOPeHHYeCKHX NPOBHHIWH MoryT cnoco6cTBOBaTb Oovlee 
rmyOOKUMY MO3HaHWIO ABIeHHH pyooOpas0BaHHA, OObeAHHeHHbIX akalll 
A.E.®epcmaHom B NOHATHA TEOXHMHYECKHX KOHILEHTPOB HW FTeOXHMMYECKOTO rpaj 
juenta (1%). B uacrHocrn, XapakTepHbili WIA pacCMaTPHBaeMbIX PYJHbIX Moes 
KOMIJI€KC IIPHBHECCHHbIX XHMMYECKUX BIEMCHTOB, H3MCHYMBOCTH OPyAeHeHHA ME 
OTHOLeHHIO K PpaHHTOMJHbIM MaCCHBaM H JOPyAHbIM TEKTOHMYeCKHM HapylWleHHAM 
B MX MPHKOHTAKTOBbIX 30HAX, MPH HaJIMYHH MPOMbILWJICHHbIX PYHbIX Ted 
B KpaeBbix yuacTKax 3THX MaccHBoB (Tarmic-KymBuHcKni palion) — Bce 3T¢ 
yKa3bIBaeT Ha PEHETHYCCKYIO CBASb PY AHBIX moe c Goulee rsyOokumMyu ovaraMy 
OCHOBHOH Marmbl. Ha mpuHadiexKHOCTh aCCOMMHPYIOWINXCA C KOHTAKTOBO-MeTAa} 
COMATHYCCKHMH 2Ke/e30PYAHBIMH MeCTOPO*CHHAMH FPaHUTOB H CHCHHTOB K Lng : 
cbepenitvatam OcHOBHOM (ra6OponHOH) MarMbl yKa3bIBaloT TaK?Ke nerpouoru| 
yeckHe H reodbusuyeckne JaHHpie (?,°,'%). . 

PaccMorpeHHble 3,@Cb 3AKOHOMEPHOCTH MOryT ObITb HCNOJb3OBaHbI WIA ep 
CHEKTHBHOHM OLWe€HKH OTJ@/IbHbIX PYAHBIX MoeH, OCOOeHHO B Cuyuae BbIABILAGS 
MOrO HECOOTBETCTBHA Me@2KY HX pa3MepaMH HM MECTOM B BbILUeMPHBeEAeHHOM MOP 
paseeHuH Ha rpynnp. B kayectBe eHHCTBEHHOFO NPHMepa TakOro HeECOOTBeT 
CTBHA B Mpeneax Ypasna cnyxut MarnutoropcKoe pyfvoe nome (*). | 


ViuctutyT MMHepasbHbIxX pecypcoB Iloctrynuso 
Axajemuu HnaykK YCCP 25 X 1958 
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Hoxsagn Akayemun nayx CCCP 
1959. Tom 125, Ni 6 


TFEOJIOTHA 


H. A. KPbIJIOB, A. H. JIETABHH u A. TM. MAJIOBHLK HM 


O TEOJIOTHYECKOM PA3BUTHHW NPEXKABKA3bS! HV IO)KHON 
| OKPAMHbI PYCCKOM MJIAT®OPMbI 


(ITpedcmaeaeno axademuxom H.C. Hlamcxum 16 XII 1958) 
_ Baaromapa Oypopsim pa6otam, mpopezenHbim B IIpeqkaBKa3be WH Ha 10x%K- 
HOM OKPanHe Pycckoh natmopmbl, ycTaHoBeHo (*,*), uTO B Mpegqenax ira 
EsponetickoH uacra CCCP pa3suta snurepunuckad IIpenkapka3cKaa miatdop- 
Ma, MMeloulad Ooee MONOROe CKJaquaTOe OCHOBaHHe, 4eM JoNaneo3olicKaA 
Pycckaad. Vpanutla MexKy 9THMH ABYMA TeOCTPYKTYPHbIMH 30HAMH MpOXxOLUT 
inte JIMHHM, COBNaaouleH C CepHeH Pa3pbIBHbIX HaPYyWIeHHH, OFPaHHYHBaIowlUXx 
c ceBepa cKslaguatoctb JlonOacca (°). Jlanee Ha BOCTOK, B palioHax, NPHMbIKa- 
FOUL X kK [JpukacnulickoH BnaquHe, cowleHeHHe MOceqHeH C replHHCKOM CKJa- 
YaTOH 3O0HOH, BHAMMO, MPpOHCXOJMT He TaK pe3KO. 3yecb BepOATHO HaMUNe 
mpemropyoro mpornéa (2,8). 

Ji BbInCHeEHHA OCHOBHBIX TeHJeHwHH pa3BuTuA TIpenkaBKka3ba, a TakrKe 
CMexKHOH C NocvleqHHM YacTH PyccKol muaTdopMbl aBTOPaMH ObWIH COCTAaBJIeHbI 
CXeMa MpPeHMYLWeCTBeEHHOTO pa3BHTHA CTpaTurpadHyeckHX KOMIWICKCOB HaJleo- 
308A HW CXeMaTHUeCKaA KapTa TpaHCrpecCHBHbIX HaJleraHUH Me3O30HCKOrO KOM- 
miiekca. CopmeuleHue KapT (puc. 1) no3sBomM0 ClelaTb PA], BbIBOJOB O HEKOTO- 
PbIX BaxKHbIX YepTax TeOJOTHYeCKOFO Pa3BUTHA ZTOH TEPPHTOPHU HW NOJMETHTh 
3aBMCUMOCTbh MOPpy2KeHHii Me3030HCKOTO STala OT TEKTOHHYeCKHX TeHJeHUMH 
TepuMHCKOrO LUHKJa. 

_ Meroguka nocTpoeHHsA CXeMbI MpeHMYIIeCTBeEHHOTO pa3BHTHA cTpaTurpa- 
(bwuecKUX KOMIMNeKCOB MaJleo30A aHasIorHuHa NOCTpOeHHO OObIyHOH Maseoreo- 
moruyeckoH KapTbl — C TOH JIMWb pa3HHueH, YTO 3a HeEMOCTATKOM JaHHbIX aB- 
TOPbI BbIHY2KJeHbI OnlIM WO mpewea CXeCMaTH3HPOBATb STH NOCTPOeHHA H MG- 
Ka3aTb TOJIbKO MPeCHMYULECTBEHHOe Pa3BHTHE OCHOBHbIX cTpaTHrpaduyeckux 
KOMIMVJICKCCB, OTKa3aBIUNCb OT HX JleTamH3alHH. Onpegenenne Bo3pacta nopox 
dbyHdameuta B JIpeqkaBka3be MpousBefeHO NO PeAKUM HaxoOkaM (payHbl, cnop 
WM MO CpaBHUTeMbHOH MHTOMOPMYeCKOH XapaKTepHCTHKe. ITa cxeMa OTpParkaeT 
TEKTOHMYeCKHH MWwIaH KOHIa PeplWHHCKOTO 9TaNa PasBHTHA. 

Ha kapre TpaHcrpeccuBHbIxX HavleraHuH NOKasaHbl HanOosee [peBHUe OT- 
AO*KeHHA maTpOopMeHHOrO Me3030HCKOrO YexJa, 3avleraiouMe Ha cbyHaMmeHtTe. 
QTa KapTa HarsiaHO OTParKaeT NOCMELOBATEIbHOCTb BOBJICYCHHA OTJCJIbHbIX 
yuacTKOB B OOUlHe PUKCHPOBaHHbie NOPpyxXeHUA B MaTPOPMeHHbIN STAN pa3- 
BUTHA Tepputopun. Mero TpaucrpeccHBHbIX HasleraHHH MO CBOeMy MpHHUMNY 
61H30K K MaleoreorpaduyecKOMy MeTOLY, MPHMeHeHHOMY BilepBble JVIA U3y- 
YeHHA KONeOATCIbHBIX JBHXKeHHH B Mpemenax nuatdopm A. I]. Kapnur-.. 
cxum (‘). 

O6parumcaA K paccMoTpeHHIO STHX KapT. B cTpoeHHu JOMesO30lCKOrO KOM- 
TWwieKCa IPHHAMAIOT yUaCTHe NOpOAb OT apxes Bo nepmorpuaca. IlocmenHuN, no 
JlanHpim OypeHua B AcrpaxaHCKOl uw 1OKHOM YacTu CraMHrpaycKoi oO. 
Mporarusaerca B Bue YeTKO OFpaHMYeHHOH C ora NOMOChI, ASbIKOM BJ{al0- 
melica Ha 3anaq. B IIpemkaBKa3be B mocueyqHee BpeMA Obl OOHapy2KeH Mepe- 
XOJIHbIM =TCKTOHHUeCCKHH KOMIMVJICKC, MpesCTaBJICHHbIM KPaCHOIBeTaMH IepMo- 
TpuacoBoro BOspacTa. OTOT KOMMeKC OTpaxkaeT cCoOOoH NepexofHbI 9TaMl 
B YeOJIOTHYeCKOM pa3sBuTHH. XapakTep ero pacmpocTpaHeHusA cCwIO*KeH U 
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NOomHOCTbIO He BbIAcHeH. Tlostomy mpm cocTaBseHuH O6eux KapT B IIpeqkar 
Ka3be OH He yuTeH. B mpesemax 102xKHOH OKpanHb! PyccKol mlatTpopMbI nepM¢ 
TpHac ABIACTCA KOMIVICKCOM, €CTECTBEHHO 3aBePUalOU[MM TepIMHCKHH 97a) 
pa3BHTHA, HM MOSTOMY PacCMaTPHBaeTCH COBMECTHO C HH2KHHM TeKTOHMUECCKH] 
9Ta2KOM. 

B npegenax Boctounoro IIpeqkaBka3bA MPeHMYULeCTBeEHHO pacmpocTpaH 
HbI OTJIOXKCHHA BepXHero KapOOHa, BCKPbITbIe CKBa?KMHaMH B OVJIeHHHKOBKE 


WON ii 
oR das ZOXPAnu 
x Wn 


HY; 
i 
. 


RN 
[crime] yo (Cetaptl 4, criatb] yp 
Lane Ea) tem et) te 


Puce. 1. Ilameoreonormueckad cXeMa JOMe30301iCKOH MOBepXHOCTH HM CXeMaTH- 
yeckad KapTa TpaHCrpeCCHBHbIX HaJleraHHli MesosolicKoro KoMmuleKca I]peqKaB- 
Ka3bA MH OXRKHOM OKpanHbl! PycckoH muaatdopmbl. Ilanmeoreonmoruue- 
ckasa cxeMma: / — Kpnctalmuueckue Mopogbl RoKemOpuax, 2 — npeumyute- 
CTBEHHOe pa3BHTHe HWKHerO KapOoua, 3 — IIpeHMylleCTBeHHOe pa3BuTHe cper- 
Hero KapOoua, 4 — NpenuMyllecTBeHHOe pasBuTHe BepXHero KapOona, 5 — oTuIO- 
2KeHHA MepMO-TpHaca, 6 — oONacTb pa3HOBO3pacTHOTO repuMHcKOrTO dyHa- 
Menta (BepxXHHi '‘2eBOH — cpeqHHH Kap6oun), 7 — oOnaxkeHHbI  JlonGacc. 
TpaucrpeccHBHbe HANCTAHHA OTHAOKCHUA: 8 — HwKHE- 
lopcKHx, 9 — cpeaneiopeKux, JO — HeoKxomcKkux, J/ — antcKkux, 12 — anbO- 
ckux, 13 — ceHomanckux, /4 — TypOH-KOHbAKCKHX, 15 — canToucKux, 16 — 
rpaHHibl MaseosohcKux KOMMeKCoB, /7 — rpaHHUbl TpaHcrpeCCHBHbIX HaJlera- 
HHH Meso30a, J8 — CKBaXKMHbI H pa3sBelouHble Moulaqn 


TIpomeicopke, JKanae, SumHeli Crapke, Osex-Cyate, Aunkysaxe. Ha 6ov1b- 
me uactu [lentpabxoro IlpeqkaBKa3bA Ha MameoreouOrMyuecKOH CxXeMe MOKa- 
3aHa moloca cpefuero KapOona. IlocueqHHH BCKPbIT CKBaxKHHaMM Ha CeBepo- 
CrapponompcKoH, Besonacueucxoit, Ceurumeescxoh, [lerposcxofi nomalsax, 
B Vnatosckoli omopHol cKBaxKuHe, a Takxe Ha BenormMuckol pa3Beqounon 
niouatu. B npeyenax STOH NOMOCHI, TaK Ke KaK H B Mpekewax MOMOCbI BepxXHero 
KapOoHa, He HCKJIIOUAETCA BO3MOXKHOCTb JIOKAIbHBIX BbIXONOB HHbIX 0 BO3pacTy 
MOPOA, OMHAKO PakT MpeHMYLeCTBeEHHOrO PasBUTHA 30eCb CpeqHeKaMeHHOYTOWIb- 
HbIX OTJIOXKeHHH OVeBHAeH. B 3anaquom IIpeqKaBkasbe replMHcKuH cbyHdaMeHT 
CJIOMKEH MPCHMYLULECTBEHHO HH2KHEKAMCHHOYTPOJIbHBIMH OTIOXKeHHAMH. I locneqHHe 
BCKPbITHI B Hopo-Muxckoh, BricenkopcKon, [lecuanoxoncKkol noulatax. Ha rore 
[leHTpabHOro TpeyKaBKa3ba byHaMenTOM CAyKaT MOPOII, BeCbMa pa3Hoo6pa3- 
HbI€ lO BOSpacTy,—OT BePpXHeFo AeBOHA JO CpeAHePo, a BO3MOXKHO U BeEPXHEFO Kap- 
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joHa. HegocraToxk Matepvasla He MO3BOMAeT MOKa3aTb 3/ecb IIPCHMYLLECTBeEHHOe 
Ja3BUTHE KaKOrO-sMOO OAHOrO crpaTurpaduyeckoro KommuieKca. [lostomy Ha 
TOM YUACTKe BO3pacT *yHaMenTa MoKazaH Kak BepXHuli JeBoH—cpeqHHH Kap- 
SoH. B cepepo-sanaqnoli uacru [IpeqkasKka3ba mo naTpopMeHHbIM Me30-KaliHo- 
301/CKUM YeXJIOM 3aleraior KPUCTaJIMYeCKHe NOPOb! HOKeMOpuiicKoro Bospacta. 

PaccMoTpeHve 9TOl KapTbI NOSBOAAeT CeaTb HEKOTOPHIe BLIBObI O CTPYK- 
rypHOM {[llaHe KOHIa YrepliwHcKoro strana. IIpexae sBcero oOpaniaer Ha 
SeOA BHHMaHHe (pakT nocTeneHHOrO OMOvIOx*KeHuA (byHsamenta IIpeqKaBKa3ba 
> 3amlafla Ha BocToK. J[elicTBUTeIbHO, CCIM Ha 3anafe (yHamenT mpelcraBeHn 
JOKCMOPHiCKUMH OOpasOBaHHAMH, TO B Mpeseax COBpeMeHHO!t As30Bcko-Ky- 
OaHCKO BMAaAMHbI STO yxKe OTMOXKeHHA HWKHErO Kap6oHa, Ha CraBponosmbe — 
cpeqHero, a B IIpukacnuu — BepxHero KapOona. I[]pumepHo ananoruuHad 
KapTHHa HaOsioJaetcaA Mu Ha MpHseratoulel 1oxKHOH yactH PyccKoli nmattbopMet. 
Kak BuHO Ha Kapte (puc. 1), 9ra cmMena crpaTurpadwueckuX KOMIIeKCOB HMeeT 
JOBOIbHO YeTKy!O JIMHEMHOCTh CyOMepHAHNOHabHOrO mpocrHpaHua. Ha rTep- 
puropun IIpeqkaBKa3ba ONMCaHHad KapTHHa MOXKET OOSACHATLCA MOCTeMeHHbIM 
BOsbIMaHHeM OcH I IpeyqKaBKa3cKHXx repUMHU c BOCcTOKa Ha 3amay. Ha cepepe, 
B OONAaCTH 1OX%KHOH YaCTH JoMaeo3ocKOl MaTPOpMbI, CTPOEHHe KaMeHHOYTOMIb- 
HOTO 3Ta%Ka YeETKO BbIPHCOBbIBaeT OOJacTh BopoHexkckoro BbICTyNa, B HaHOosee 
BbICOKOH YaCTH KOTOPOrO Ha MOAMe3030lCKY1IO MOBEPXHOCTb BbIXOAAT OTVIOXKeE- 
HMA HMKHEFO, a Ha CKJIOHAX — OCaKH CpelHero MH BepXHero Kap6oua. 

OOpaujaeT BHHMaHHe M elle O2Ha OcOOeHHOCTS B CTpoeHHH (byHjamenta 
[I]peqkaBka3bA: OCHOBHbIC CTpaTHrpaduyecKkve KOMIMVJIeKCHI MaJleo30a pacmpo- 
CTPaHAIOTCH B BHJe CPpaBHHTeIbHO WHPOKHX CYOMePHANOHAIbHbIX Moc. 
To clo%KHOH MO3aHYHOH KapTHHbI B CTpoeHuu cbyHaMeHTa, KOTOpad Xapak- 
TepHa, Hanpumep, vid Ypasia uw ero joxKHOrO MpomomKenun, KasaxcraHcKoro 
Bbictyma, [Oxxoro IIpuapaiba uv Apyrux palioHoB repiMHcKOl maTpopMbI,— 
3flecb He HaOwOfaeTcA. ODTOT takT MOxKeT ObITb HCTOJIKOBAH Kak Pe3YJIbTaT 
CPaBHHTeJIbHO CJlaObIX MPOABJICHHH TeKTOreHe3a B KOHWe TeplHHCKOrO 
Wuksa. Ha 9To *Ke yKa3biBaeT HW MOUTH MOHOe OTCYTCTBHeE CJIeOB HHTPy3HB- 
Horo uM 2adpdpy3sHBHOro MarMaTH3Ma B (byHwamente. Hecmorpa Ha HECOMHEHHO 
CHJIbHYIO JMCJIOWMpOBaHHOCTb Maweo30lickoro kommulekca B IIpeqKaBKas3be, 
B KOHIe erO TeOCHHKJIHMHAJIbHOrO 93Talla PasBHUTHA, MO-BHAMMOMY, He CYyULeCcTBO- 
BaJlO APKO BbIPaxKCHHbIX MePaHTHKJIMHOPHeB WM MeraCHHKJIMHOPHeB, MOAOOHbIX 
Ypany, Kapka3y u T. W. Ha crpykTypHblli miaH KOHIa replHHcKorO WHKJIAa 
CHJIbHOe BIIMAHHE OKA3aJIO pasBHTHe KPyNHOH CyOMepHAHOHAIbHON CTPYKTYPHI, 
norpyxkaroulecA Cc 3alaqa Ha BOCTOK. 

O6patumcx Temepb K KapTe TpaHCrpeccHBHbIX HasleraHHi Me3030CKOrO 
KOMIMIeKCa, KOTOPan, KaK yxXe YKa3blBalOCb, OTPaxkaeT MOCeEMOBaTebHOCTS 
PasBUTHA (PUKCHPOBaHHbIX HUCXOAAWUX ABWKeHHH B TWwaTPpopMeHHbI 9sTall 
passuTua IIpenkapKka3ba. Ha sBoctoke, B palione OnelHukoscKok u [Ipompic- 
JOBCKOH Moulayeli, MiaTPOpMeHHbIM KOMIVIeKC HauMHaeTCA HH 2KHEIOPCKHMU 
(roap-aayleHcKuMu) oTIOxKeHHAMH. B AcrpaxancKoH u J»KaHalickoH ONOpHbIx 
CKBaxKHHAaX, B Mpesetax TuHakckoli pasBeqouHoH muoulayqd HWKHEIOpCKHe 
OTJOXKEHHA OTCYTCTBYIOT. ITO MO3BOIAeCT MOKa3aTb HMXKHEIOPCKy!IO TpaHcrpec- 
CHIO B BUJe A3bIKa CYOWIMPOTHOTO MpocTupaHuA B OOACTH COBpeMeHHOTO CBOsa 
BOCTOUHOM YacTH «Kps2Ka Kapnuucxkoro»y. Ha wr, Ha ceBep u Ha 3anag or [Ipo- 
MBICOBCKOH HM OvuleHHHKOBCKOH mloulawqed Ha Moposax Maleo3s0A 3aJleraroT 
CpeqHelopcKHe OTNOXKeHHA, YTO ycTaHOBMeHO OypeHvem B Osex-CyaTe, 3uM- 
Heli Crapke, BenuuaesKke, JKaHae, TuHakax, Kapakusax, Acrpaxanu, Pa3- 
HounHoBKe, Kpacnoapmelicke uv Ha BepxueOy3uHoscKol monulaqu. Vpanutia 
TpaHcrpeccuBHEIX Hasleranuli CpeyHel 1opbl uMeeT CyOMePHAMOHAMbHOe MpocTH- 
panue, 3anafHee MpoTrarMBaeTcaA MoMOca TpaHCrpeccHBHbIX HasleraHHi HCOKOM- 
CKUX OTMOKeHUuH, KOTOpble 3asleraioT Ha cbyHamente Ha AuMKyJaKCKON I10- 
manu. Jlanee Kk 3anaqy, B mpesemax Bocrounol uactu Llenrpanpuoro IIpeqKas- 
Ka3bA, TaTPOPMeHHBIM YeXON, MO-BHJMMOMY, Ha4YHHaeTCA allTCKHMM OTJIOMKE- 
Husmu. TpaHcrpeccuBHoe 3aleraHve allTCKMX OTJOXKeHHH Ha mWepMo-TpHace 
ycTaHoBsIeHo Ha CeBepe B page cKBaxKUH LpimMaaHcKol M HuxKHerHyTOBCKOM M10- 
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mage. B npegenax Llexrpasbuoro u Sanaguoro [IpeqKaBka3ba B OCHOBaHH 
Tua To pMeHHOTO KOMIJIeKCa, 10 MaTepHasiam OypeHusa Ha Kanescxon, Jlenuu! 
rpagckoH, Crapomuucko, H. ITlepOunoscKo#, CeBepo- -CrappononbcKoli| 
CeurusieescKol uM Jpyrux miowlaqaAX HM MO JaHHbIM Pla ONOPHbIX CKBa 
2KUH, 3aJleralor aJIbOCKHe OTJOXKeHUA, KOTOpHIe, orMOax JouOacc, B Bue CpaB} 
HHTeJIbHO HEWMPOKOM MOJOCHI MpOTATHBaIOTCA Ha ceBep. Ha 3anafle paccmaTpyH| 
BaeMOl TeppuTopHH, BOM3H T. PoctoBa HW Ha OKpanHax J[onOacca, nmaTpopMeH 
HbIlf UeXOJI HauHHaeTCA BePXHHM MeJIOM, e€fO C€HOMAaHCKHM, TYPOH-KOHbsAK( 
CKHM HM CaHTOHCKMM ApyCcaMu, CMeHSAIONIMMM pyr Apyra B HallpaBseHHH Ha 3a} 
lal H ceBepo-3anay. Ha tore [lentpasbHoro IIpeqkaBKa3ba, B Mpegenax He? 
BHHHOMBICCKOH aHTHKJIMHaJIbHOM 30HbI, Bemomeyerckoro npornoa u CeBepHOF 
MOHOKJIHHaH Boswpmoro Kapka3a, Ha TeppHTOpHH, coBMayaiouleH c mosocoy 
pasBUTHA pasHOposHoro MO BospacTy (byHaMeHTa, TpaHCrpeCCHBHbIe KOMIVICKi 
cbl HMeIOT OTYeTJIMBOe CYOWIMpOTHOe (KaBKa3CKOe) MpocTupaHne. 

Tlonpiraemca =CeslaTb HeKOTOpPbIe BbIBOJbI H3 PpacCMOTPeHHA 9TOK 
KapTHHbl. Hucxosamme JBHXKCHHA, MPOABMBUIHeCH HWHTeCHCHBHO B HM2XKHer 
jope Ha camom soctoke IIpeqkaBKa3bA, MocTenmeHHO pacipocTpaHAJIHCH 
Ha 3anal, BraruBad B MOrpyxXeHve BCe HOBbIe palOHbl. PpoHT pacmpoy 
CTpaHeHuA NorpyxXeHHH Obl, B rpyObix yeprax, cyOMepHAMOHAJIbHBIM. Cueno7 
BaTeJIbHO, B Pa3BHTHH KoueGaTesbHBIX JBUXKeCHHH B Wpesemax nMwaTPOpMbl 
Me3030e BJIMAHHe 2KH3HH KaBka3cKOH aJIbmuHCKOH TeOCHHKJIMHaIM He Obl 
OMNpeeIAIOULMM (3a HCKJIHOUCHHEM CaMbIX IOXKHbIX PaHOHOB), MO KpaHHel Mep 
WO ajibOckoro BpemMeHH. Pelllaroulee 3HAYeHHE HMeIM, O-BHAJHMOMY, HHTeCHCHB 
Hble MepHAMOHAJIbHbIe OM YCKaHHA B OOWMpHOH KacnuticKon (BocrouHo- "Pyockot| 
no H. C. llatckomy (‘)) 30He, KoTOpble NpHBOAMIH K POpMHNpOBaHHto 3yec 
cyOMepuMOHaJIbHBIX cTpykKTyp. Ha Oouiblioe 3HayeHHe UX B TeKTOHUKe IIpex 
KaBKa3ba u Bowbuioro Kapka3sa yKa3aHo B padotax M. ®. Mupuunka (°) 
sO vbpomamnepen(t): 

ConocraBleHHe CxeM TasleoreouorMueckOH M TpaHCrpeccCHBHbIX HawJeraHull 
MOKasbIBaeT, UTO Ha MPOTAXKCHHH MW FepWMHCKOTO, H Me38030HCKOrO 3TAaNOB CYLLe 
CTBCHHOe 3HaAUeCHHeE MMeJIN CYOMePHAMOHAJIbHbIe BOJIHbI KOJIeCOaTeIbHbIX JBHKE 
Huu. IIpu stom oTMeuaeTCA ONPeeICHHOe BJIMAHME OCHOBHbIX YePT repIMHCKOre 
CTPyKTypHOrO WiaHa Ha pa3sBHTHe B Havasie Me3030HCKOrO 3Tala: HaHnOosuee 
MOrpyXeHHble B KOHI[e laseo30s pavoubt Bocrounoro [lpeqkaBKa3bAa paHblll 
BTATMBAIOTCA B MOrpyxKeHHe H 3aXBaTbIBaIOTCA TpaHcrpeccueli ye B IOPCKO 
Bpema#. Patonbt Sanagnoro IIpeskapka3baA, HavOoulee NPHNOAHATHIE B KOHIe 
masleo30A, OblIH BTAHYTbI B MOrpyKeHHA JIMMib B KOHILe HHKHeETO — Hauale 
BepXHero Mejia. OTA KPYMHbIE MePHAMOHAIbHbIe ONYCKAHHA 3aXBaTHJIN Yi 
IIpeqkapkasbe, WH CMexKHYy!I0 C HHM JOXKHYIO yacTh PyccKo maTcbopMEr. 

Bee npvBeseHHble JaHHble NOATBepAMIH UsBeCTHOe MpemmomomeHne H. C. 
Illatcxoro (*) 0 HamMuHH B IIpeqkapKasbe WM YOXKHOH okpanHe Pycckou matdop- 
MbI OPPOMHOH aHTHKAaBKa38CKOH CTPYKTYPbl, OXBaTHBIIel pas/IMUHbIe TeKTO- 
HHYeCKHE 3OHbI, NOATBEPAWIM APeBHOCTb ee 3aJIOKeHUA HM NOKa3saN Hane 
P€€MCTBCHHOCTH OCHOBHBIX 3aKOHOMEPHOCTeli TEKTOHMYCCKOTO pasBUTHA Pep: 
IMHCKOrO WMKIa B M€30-KaHMHO30HCKOM 9rTalie. 


MockoscKuit MHCTHTYT HedTexumuyecKol u Tloctrynuso 
ra30BOH TPOMBILIVIeHHOCTH 13 XII 1958 
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PEOJOVH f 


O. A. JIMMMHA, 0. M. MKPTUSH u P. O. XAUATPAH 


KHSEJIOBCKHH FOPH30HT 
FOrO-3ANAMHOMW 4YACTH BHPCKOM CEJJIOBMHbI 


(ITpedcmaeaeno axademuxom H. C. Ilamcxum 16 XII 1958) 


KuseslOBCKHH TOpH30HT BocTOYHOM uactu PyccKoli nuaTdopMp mpelcraBseH 
TOJIULEH MPeHMYILeCTBEHHO BOMOPOCeBO-opaMHHUdepoBbIx, Pere OGJOMOUHBIX 
M3BECTHAKOB, [MePCKPbITbIX TVJIMHMCTO-aprvJJIMTOBbIMH MOpowaMH MaJIHHOB- 
cKUX cloeB (*). MouHocrb ropH30HTa B cpefHem 25 m. OrsoxKenna: 
KH3eJIOBCKOFO TOPH30HTa, TaK 2%Ke KaK WH HWKENeKAUMX NOApaseieHuh Typxe,. 
OObIUHO XOPOLIO BHIJeIAIOTCA MO KepHY M Kaporraxy u 6e3 Tpya npocmexuBa- 
(OTCA Ha TeppHTOpHUN BocTOKa Pycckoh naaTdopmpr. MckstioveHvemM ABHJICA He- 
PacwIeHeHHbIN paspe3 TypHe HU KapOoOHaTHbIX OTJIOXCHHH BeEPXHero JeBoOHA IOTO- 
3analHoH uactH BupcKkol ceqiopuubl. B pe3yibTaTe H3yYeHHA KePHOBOrO 
KapOTTaxKHOrO MaTepHaJIOB NO CKBaXKHHAM IOTO-3aMaHOW YaCTH ITOH CeIIOBHHbI 
(GekmarylescKan mvoliayqb) HaMH OblwIO yCTaHOBJIeHO, 4TO OOMbIIad BepXHAA 
a paspes3a, paHee yCJIOBHO CONOCTAaBABWIAACA C NOJIHbIM OObEMOM TYPHeli- 
cKOrO H (baMeHCKOTO ApPycoB, OTBeYaeT TOJIbKO KH3eCJIOBCKOMY TOPH30HTY. 

TOT rOPH3OHT HMeeT 3eCb MOULHOCTb BCpeqHeMm 250 M,T. e. B JeCATb pas OouIb- 
miyio, 4eM B COceqHHX paloHax. 

Ha UexmarylwiesckoH moma WHTepBadl pa3spe3a OT NMOOWBbI CcpeHe- 
ppauckoro noxbaApyca Jo nNoJOWBb! TeppHIcHHbIX OTOReHHH HHXKHETO KapOoHa 
Mokpasqexerca Ha TPH HepaBHble MO MOLLHOCTH KOMMIeKCa NOpok: HHAKHH — 
<apOOHaTHbIi (120 m), cpeqHuH — apruaauToBo-KapOoHaTHbI (7—5O M) u 
3epXHHM — KP€MHUCTO-apruJJIMTOBO-KapOouaTHBIt (230—280 mM). 

— Tlo ganupm dayupl dopamunudep u ocTpako, BePpXHAA YaCTb HHXKHEFO KOM- 
alekca OTHOCHTCA K BepXHeMy J[eBOHY, TOUHee —- K cIOAM 30HbI Septatour- 
aayella rauserae Lip., Ho He Moviowe. B nowHbIx paspesax cpefHero aprHJiu- 
BS ssaracro KOMIWIe€KCa, B HM2KHeH ero yacTH, B CKBaxkuHax NoNe 61, 
71, 85, Opi Berpeyenbt cbopamuHndepp Paracaligella antropovi Lip., En- 
Jothyra ex gr. communis Raus., End. cf. communis Raus., End. communis 
Raus. forma regularis Lip., End. ex gr. latispiralis Lip., Endothyra sp., Quasien- 
Jothyra kobeitusana Lip. Cpequ ocrpakog onpedemena pyKOBOsAllad AA O3ep- 
*KO-XOBaHCKUX coeB Ehrydoconcha socialis (Eichw.). Berpeyenbl Take Bo- 
Jopocau Rhabdoporella. Oror KomnueKc ayHbl XapakTepeH Aid CJOCB 3OHBI 
: yacroh Endothyra communis Raus. 

 B wsgpecTrHakaX BepXHeli 4YaCTH aPIHJIMTOBO-KapOOHaTHOrO KOMMJJeKCAa, 
3 cKBaxkuHax NeoNe 71, 85, coorBseTcTBeHHO B MHTepBaslax riyOuH 1679—1882 
4 1593—1596 , B KepHe onpezeeHb! (opamuHHd@epbl, XapakTepHble AIA wepe- 
lerckoro ropu3onTa TypHe: Baituganella chernyshinensis Lip., Glomospira 
sordialis J. et Park., Glomospirella irregularis (Moell.), Ammodiscus planus 
Moell.), forma minima, Chernyshinella glomiformis Lip., Ch. glomiformis 
_ip. forma minima, Endothyra inflata Lip., End. paraucrainica Lip., Spi- 
oplectammina tshernyshinensis Lip., Sp. mirabilis Lip., Sp. spinosa ips 
' Momocrb uepenercKoro TopH30HTa B paspesax, re Oblla onpeyenena 
dayna, ocruraer 12 m. IIpu sTomM B cKBaxKHHe Ne 71] oTm0%KeHUA YepeneTCKOrO 
“opu30HTa noycrumawTcea noposamu, cogxepxamumu Eridoconcha socialis 
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(Eichw.). S70 Moxer yKa3bIBaTb Ha OTCYTCTBHe HMKHETYPHEHCKMX NOpos 
B pa3pe3ax HeKOTOpbIX CkBaxKHH UekmarylmeBcKon mMoulaqy. 

BepxHuii KPe€MHHCTO-aprHJJIMTOBO-KapOOHAaTHBIM KOMIWI€KC OTHOCHTCH 
KH3@JIOBCKOMY TOPH3OHTY. ITOT KOMMJIeKC OXaPpaKTePpH30BaH KePpHOM HepaBHO 
mMepHo. M3 HuxkHeli 100-merpoBolt TOJIMM OMMCbIBAeMOrO KOMIJIeKCa KePH OT 
cytcTByeT. OcHOBaHHeM K OTHeCeHHIO yKa3aHHOM TOJIMH K KH3eCJIOBCKOMY TO; 
PH3OHTY ABUIACTCA Ce MOO*KeHHE MEX Ly MaJICOHTOMOPMYeCKH OKA3SAHHBIMM OT? 
JIOKCHHAMM YepenercKOrO FOPH30HTa MH MOpoaMu, COepxalllHMH HECOMHEHHG 
KH3eOBCKHH KoMMeKc cbopamunndep. Kpome Toro, B MOMb3y OTHECeEHHA STOW 
TOJILM K KH3@NOBCKOMY TOPH30HTY TOBOPAT aHHble 10 3JIeEKTPOMeTPHH CKBA} 
*KHH, PUKCHPYIOUMe peskylO MpaHully MexLy yvepereTcKMMH MOposamMH HM yKat 
3aHHOH Tove. 

Bumiewexkatllad “wacTb OMMMCbIBAeMOrO KOMMMVIeKCa, MOLLHOCTbIO B cpeqHeM 
150 M, cmaraetca B OOJIbINMHCTBe pa3pe30B MPpeHMYULeCTBeHHO H3BeCTHAKAME 
C HOJUMHCHHBIMH MpocwIoamMu JoOMUTOB. M3BecTHAKH B OCHOBHOM J\eTpHTYCOBIe} 
(bopamuHudepoBble, MeJIKOKOMKOBaTbIe. CpeqH HHUX BCTpedaloTCH pasHoctTH 
(bopaMuHudepoBo-BOJOpOCeBbIX, KPHHOMHbIX, OCTPaKOJOBbIX M3BECTHAKOB| 
Cpequ Jerpuryca, Kpome Toro, HaOJlOJaioTcA OCTaTKH OpaxHoOnoj, UPJIOKO: 
*KHX HM MO3BOHOUHDIX. LlemeHTOM W3BeCTHAKOB CJIY2KHT OOBIUHO B pa3sJIMYHOk 
CTeNeCHH MepeKPHCTaJIM30BaHHbIM KabunT. M3BecTHAKH MpOcJlOAMH JOJIOMH: 
TH3HpoBaHHple. J[OJIOMUTHI B paspe3se MEKO3ePHHCTHIe H, KaK MpaBHJlO, CyJIb 
(baTH3MpOBaHbIl aHTuApHTOM. Takum oOpa30M, HeECMOTPA Ha NOBBILIeCHHBIe MOLI 
HOCTH B JIMTOJIOTHYeCCKOM OTHOUICHHH H3BECTHAKH KH3eJIOBCKOTO rOPpH30HT 
roro-3amatwHonw uactH Bupckol ceOBMHbI CXOJHbI C OJHOBO3PaCTHbIMH OOpa 
30BaHHAMH JIpyruxX paHOHOB BocTOKa Pycckou mulaTdopmpl. Hapsayy c 93TKN 
paspes ku3emoBcKoro ropH30Hta Uexkmarylila oTMYAaeTCA OT PaHee H3BECTHBI 
TeM, UTO B CFO CTPOCHHH YUAaCTBYIOT TaK2%Ke KPCMHHCTO-apruJJIHTOBbIe NWauk 
nopon. Tak, B HWKHeH MW CpeHeH 4YaCTAX BePXHero KOMMIeKCa KPCMHUCTO-ap 
PHJIIMTOBbIe MPOCJION MpHypoOueHbl K Y3KOH, BbITAHYTOH C WOro-BOCTOKa Ha Ce 
Bepo-3anaf mosloce, KOHTpowHpyemoH UexkmarylepcKuMH pa3BeOUHbIM 
cKBaxkuHamMHu NoNe 79, 66, 30, 67, 7, 82, 8, 23,22. MomtHocTb sTHX MpocmoeB Ie 
cruraer 15—20 mo. 

B BepxHel wacTH 9TOrO KOMMJIeKCa MayKH apruJMHTOB Wo 25 M MOLILHOCT 
MpocJeKuBAaIOTCA B IOrO-BOCTOUHOKH uactH UexmaryiiescKol MlOWlalu B CKBZ 
ynHax NoNe 5, 15, 105, 110 uw ap. B onucaHubrx BbILe JeTPpUTYCOBLIX H3BeCTHS 
KaX B pa3JIMUHbIX HHTepBaslax pa3pe3sa (ckBaxkHHbI: Ne 71, 1443—1446 
Ne 85, 1435—1483 m; Ne 96, 1482—1497 m) o6Hapyxen cueqyrouli KOMIJIeK! 
(bopamunudep Ku3e0BCKorO ropH3oHtTa: Vicinisphaera squalida Antr. 
Archaesphaera crassa Lip., Bisphaera irregularis Bir., Parathurammina st 
leimanovi var. stellata Lip., Hyperammina moderata Mal., Ammodis 
cus planus (Moell.), A. planus (Moell.) forma minima, Glomospira gor 
dialis J. et Park., Glomospirella irregularis (Moell.), Glomospiranella cf. asia 
tica Lip., Tournayella discoidea Dain, Tournayellina vulgaris (?) Lip. 
Chernyshinella cf. tomulosa Lip., Ch. paraglomiformis Lip., Ch. cf. glom 
formis. (Lip.). Endothyra cf. antiqua Raus. var. Ne 1, End. cf. parauc 
rainica Lip., End. costifera Lip., End. inflata Lip. forma minima, En 
spinosa N. Tcliern., End. tenuiseptata Lip., End. ex. gr. tenuiseptata Li 

CiefyeT OTMeTHTb, YTO B OCHOBaHMM OMMCaHHbIX H3BeCTHAKOB one 
(bopamunudep HeCKOMbKO OGeLHEH; OHaKO MO Mepe NpHOMWKeHUA K KPOBA 
KH3e€JIOBCKOrO TOPH30HTa OH KaK B POJOBOM, TaK M B BUJOBOM OTHOINeHHU CTé 
HOBHTCA Oomee OoraTHIM. 

KpoBJId KU3eJOBCKOFO FOPH30HTAa MpescTaBseHa TOHKUM YepeqoBaHHem Kpe 
HUCTBIX H APIAJIIMTOBBIX MpOCCeB, OOpasy!oOulMX XapakTepHyto NoMocuaTyto Mat 
KY MOpO MOWHOCTHIO B CpeqHem 7—9 om. [Ipucyrcrsue sTOH MauKH BO BCeX 6€ 
HCKJNOUCHUA Paspesax CBHACTEMbCTBYeT O MOCTEMEHHOM Mepexojle KapOoHaTHBl 
TOPOA KU3COBCKOrO TOPH30HTAa B BBIMEeeKalIMe TEPPpUreHHbIe OOPasoBaHHs 

[pannel pacnpocrpanenus Oompuux MomMocTeli KH3eMOBCKOrO TOPH30HT 
MPOxoAiT Mexkly Bakadiamu uv Uexmaryuem Ha 3amajle, cesepHee MuxaililoBcKH 
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M KaprasmHckKux pa3BeQOUHbIX CKBa?KHH Ha lore H MeExLy Thoptionsmu u Uex- 
MarylleM (He€CKOJbKO BocTouHee cKkBaxnHEt Ne 36—Jiopriom) Ha BocroKe 
M ceBepo-BocToke. KuseoBcKHlt TOPpH30HT B paspese CKBaxkUHE No 36—JTtop- 
TIOIM HM€eT MOWIHOCTh ~55—60 M, T. €. yxKe 3HAUHTEIbHO MeHbIIIVIO, 4eM B 
Gouee 3anaqupix UexmaryueBcKuXx cKBaxuHax (puc. 1). Jlannpix o pacmipocrpa- 
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Puc. 1. Cxema conocTaBleHid paspe30B KH3eNOBCKOrO 
ropwsonta no wHHMH Wapax —Uexmarym — J[toptionu 


He€HHH KH3eJIOBCKOH TOJIMM Ha ceBepo-3anayq HeT. KusenoBcKkHH TropH30HT, 
TakXKe AaHOMAJIbHO OOJIbWIOH MOL[HOCTH HM OH3KMH K paspe3y wro-3anaqHon 
yactu Bupckoli ceJVIOBHHbI, Obl OOHApy2KeH PaHee Ha BOCTOUHOM Morpy2xXeHHn 
Cpegque-Bommxckoro cBoja MW omucaH 0 cKBaxkuHe Ne 18—ITumoruno O, A. JIn- 
nunow, H. J. Moxposcxon, J]. M. Paysep-UepHoycosnon u JI. ®. Pocropieson. 

SHaUHTeJIbHbIe KOeOaHHA B MOM[HOCTAX KH3CJIOBCKOTO TOPH30HTAa B pa3- 
WKUHbBIX PaHOHaX BOCTOUHOH uacTH Pycckol miaTPOpMbl HECOMHEHHO YKa3bl- 
BaloT Ha pe3KO uddepeHUMpoBaHHbIM XapakTep TEKTOHMYECKUX JBHXKeCHHH B 


KH3C€JIOBCKOe€ BDeMA. 


Iloctynuso 


VuctutyT reosorHu uw pa3spaOoTKH roplouHxX HCKOMaeMbIx 
13 XII 1958 


Axkajemun Hayk CCCP 


VucrutyT reomormyeckux HayK 
AxajemMun HayK CCCP 
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B. M. CHHHILbIH 


MOHTOJIO-CHBHPCKHM AHTHUMKJIOH HK PETHOHAJIbBHAA 
30HAJIBHOCTb 3OJIOBbIX OTJIO)KKEHHM WEHTPAJIbBHOM A3HH 
(ITpedcmaeaeno axademuxom J. B. Haauexunoim 28 XI 1958) 


| 

OcHOBHBIM 34MHMM OapvuecKuM WeHTpom Exspa3uu sapBaaetca Mouroso+ 
CuOupcKuli MaKCHMyM, OOpa3yIOUlMHcaA B CBA3H C UPe3BbIUaHHO CHJIbHbIM OX~ 
JlaxKJCHHeM HW YIWIOTHeEHHeM BO3AyxXa Hal Bocrounol CuOuppro nu CepepHoii Mon-; 
rouHen. 

K o6macta Moxroso-Cu6upcKoro MaKCHMyMa IIpPHyPO¥eHO CaMOe BbICOKOE! 
Ha 3€MHOM Illape JaBleHue, JocTuraiouee B MpxytcKe 810 mm. C 9TuM MaKCH- 
MYMOM CBA3aHa HCKJIOUNTEJIbHO HHTCHCHBHAA AHTHUMKJIOHAJIbHAA WMPK YJ AWMA 
Bosayxa (Mouroo-Cu6upcku aHTHUMKJIOH), pacmpocrpaHslouaAcdA Ha BCH! 
Buyrtpenuiorio A3uio u lOro-Bocrounyto Espony. 

Popmupyroulueca Ha TeppHTopuu Bocrounoli CuOupn u Cesepnon Monromuu 
MaCCbI IWIOTHOrO, CyxXOro H XOJIOMHOTO BO3AyxXa B NepHdepHyeckux paHoHax 
MpHoOperaiwor MOABUXKHOCTb B HallpaB/IeHHN OOJacTeli Cc Ooee HU3KHM ]aBJIe-| 
HHeM. OcHOBHOU MOTOK aHTHUMKIOHa ycTpemssetca B LleHTpasmbHyro Asn, 
Hal, NYCTHIHAMM KOTOPOH BO3AyX OCOOeHHO Mporper HW paspeKeH. OTOT NOTOK 
CPpaBHHTebHO JIerKO MpeooueBaeT HeEBbICOKHH xpeOeT XaHral HM BOCTOUHBIC. 
otTporn Avitaad u MOABIAeTCA Ha paBHuHax To6u, noxzBepraa ux SOecnpHMepHoMy 
HCCyYWeHHIO MW OXJaxKeHuto. Jalmbule Ha MYTH ABY2XKeCHHA AHTHILMKJIOHAJIbHOrO 
NOTOKa OKa3bIBaeTCA HeMmpeoOIMMad Mperpaya B Buse xpeOToBR KysHb-sIyHA Fi 
Hanpiiana. AHTHUMKJIOH, MpeAcTaBJIAA MOTHOe HW MIOCKOe OOpasoBaHHe, HMeeT 
BBICOTY BCero JIMUib 3 ThIC. M, TOTMa Kak Ky93Hb-sJTyHb M Hankbuianb NOHMMa- 
}OTCA CBOHMU rpeOHxAmU JO 6000 M un Oovlee. DTO oporpaduyeckanA Mperpana BbI- 
HyKaeT aHTHUMKOHAIbHBIN MOTOK OTKJIOHHTbCA H CuIeCMOBaTb Jabuie yxKe 
NOTH B WHPOTHOM HallpaBJIeHHH MO BNaqHHamM 40-4 mapammenu, “acTbIO Ha 
BOCTOK —B AJialiaHb H Opgoc, uacTbiIo Ha 3anay—B TapumcKuit OacceiH. 
Becuot Monrojo-CuOupckni aHTHUMKJIOH paspyliaeTca, a JIerOoM Hall MycTHI- 
HAMM LlenrpasbHow A3HH BO3AyX CHJIbHO MporpeBaeTcs, B pesyJbTaTe vere 
3]leCb BOSHUKAaeT OOACTh HH3KOFO JaBJICHHA, B KOTOPYIO YCTPeMJIAIOTCH MOTOKK 
BJaKHOTO BO3AYXa OT JIETHUX OapHueCKHX MAKCHMYMOB, OOPa3yIOWUxcA Hal 
AtaauTwueckum u THXHM OKeaHamu. OfHako Bara STHX MOTOKOB He Jocruraer 
IlentpaibHot A3Hu WM MOUTH MOHOCTbIO 3aepxKHBAeTCA Ha BHELWIHHX CKIOHAaXx 
orpaHHuuBatoulux ee xpeOros Tanb-Illana, Kapaxopyma, Tumamaesp u CuHHo- 
TuOercKux Avibn. 

JIMimeHHble %Ke Bard MaCCbl MOPCKOrO BO3AyXa KaK TOJIbKO MOABJIAIOTCA 
Hal mycTbiHamu ToOu, Opicrpo mpuoOperaior cBolicTBa MeCTHOrO BO3/yxa. 
B pesyJIbTaTe CyxXOH KOHTHHeHTaIbHbIH BO3LyX Coxpanaerca Hal Llentpambuolt 
Asnel Ha MporsxKeHHM BCero Toja, COOOULad ee KJIMMATY HaMBBICUIyIO CTeMeHb 
apuAHOCTH. 

Ilockombky nopepxHoctubte Bosb B LlentpapHolt Asun peqKu H HesHauuTemb- 
Hbl, Mpowlecchl eHyalluu Ha ee TEPPpHTOPHN MpoTeKaloT OUeHb BAO, ElBa JIM 
He Ha rpaHu MOIHOrO 3aMupaHusA. Bmecte c Tem Berppt B Llentpanbnot A3snu 
AOCTHraioT SOMO CHI M YaACTOTbI H OKA3bIBaIOTCA B COCTOAHMM COBepmlaTb 
TeOOPHyeCKyIO paoory — PasBeBaTb HEYMIOTHEHHIe H Ci1a60 IeMeHTHPOBaHHbIe 
OcaMKH, Me€peMeTaTb M€COK HW MOAHMMATb TYYM MeCCOBOM MbWIM HM Waxke mpon3- 
BOAT KOPPO3Hio KOPeHHEIX NOpo. BenesctBue Toro, uTo Betppl B LlentpasbHoli 
A3HM ABJAIOTCA TaBHbIM areHTOM JeHyallMH HW OCHOBHEIM TPaHCNOpTH POBLIH- 
1326 


OM Ce MPOAYKTOB, YETBEPTHYHBIM NOKPOB ITOH OOMACTH B 3HAUHTeIbHOL cTe- 
€HH COCTOMT 43 OOpa3s0BaHHii 2OJIOBOrTO MpoHncxoxeHHA. 

OjHako M3 BCerO MHOTOOOpasnA BO3LYUIHbIX TeyeHHii, MpOXOMAWHX Hay 
eHTpaibHoH Asuelt, Jocruraior OoubUIO CHIBI COBepIlaloT 3HAYHTEJIbH y10 
COOTHYCCKYIO paOoTy TOMbKO MOTOKH, CBaA3aHHBIe c Monrojo-Cu6upcKum 
HTHUMKOHOM. Taky!0 MCKJIOUNTEHYIO PO B BeTPOBOM pexkume Llentpasb- 
oi Asun Monrono-CuOupceKuit aHTHUMKJIOH urpad Ha MpOoTAKeHuM 3HauNTeNb- 
OrO BpeMeHH, O YeEM MOXKHO CYAUTb TO 30HAJIbHOCTH 3OJIOBbIX OTJIOXKeHUI 
TOH oONacTH, oTpaxaioulel ero AuHaMuKy M CTpyKTypy. 

B mpeqenax Cesepnot Monromuu, Haxoqametica B OGnactu cbopmupoBaHua 
HTHUMKIOHA, 3HAYHTeIbHOrO BOJHEHUA aTMOcdepbl HE MpOHCxXO_UT, MosTOMy 
ONOBLIE OOPasoBaHnA B HeH OTCyTCTBy!I0oT. OZHakO Ha TeppuTOPHH O3ePHbIXx 
aBHHH SanagznHow Mouromuu u Bocrouno-lo6niicxolt Rempeccnu, JleKallHx 
a rpaHulle C OOacrbio OapuuecKoro MaKCHMYyMa, BO3YIIHbIe Maccbl NpHoope- 
a10T MOBH2KHOCTb, KOTOPasA, MO Mepe HX MpOHHKHOBeHUA B To6uticKy10 O6- 
aCTb NOHMKeEHHOFO JlaBJIeHHA, BCe HapacTaeT u yxe B mpexenax Beit-[Lana 

CM@XKHBIX C HMM yyuacTKoB J>KyHrapHu wu AnauiaHa Mocruraer MakcuMyna. 
10 JaJblie, B CBI3H C TEM, YTO MACCbI AHTHUMKMOHAIbHOFO MOTOKAa MOCTeNneHHO 
puoOperator (busuyeckue cCBOMCTBa MeCTHOTO BO3yXa, CHa TMopoxwKaembix 
M BeTpOB OcJaOeBaeT JO He3HaUHTeIbHON. 

B coorsercTBHH ¢ Tako QuHamuKoi Moxromo-Cu6upcKoro axTHlMkJoHa 

aM HOBeMWIMX SO/OBLIX OTUOXKeHHH LleHtpamwpHon A3uu pacmpesenstiorca 
OHaJIbHO. B HemocpeycCTBeHHOM cCocescTBe C OGAaCThIO 3apOx%KTeHHA aHTHILMK- 
OHa, Te CKOPOCTb BO3YIWHOTO MOTOKAa elle HeBeIHKa, PacnOJlaraercA y3Kui 
CBEPHbIN MOC MeCuaHbIX MYCTHIHb, OObEAMHAIONIMH CpaBHUTeIbHO peKHe H 
eIKMe MaccuBbl. B culeqyrouleH 30He, re BeETPb!l AOCTHTaloT NPeAeIbHOH CHIBI, 
epeqKO mpHoOperad xapakTep Oypb, MmpocTuparoTca OOWIMPHbIe KaMeHHCTHIe 
ycTbIHH — ramMMajpl. B 2TOK 30He JJIIOBMaIbHbIM NOKPOB NosBepren Han6ovee 
HTCHCHBHOMY MepeBeBaHHIO, B pesyJIbTaTe KOTOPOTO H3 Hero ObwIn yasieHbl 
€ TOJIbKO M€JHTOBbIe, HO HM IICAMMHTOBbIe COCTaBHbIe YaCTH, a Ha MeCTe oOcTa- 
HCb TOJIbKO KPyMHble OOJIOMKH, CJlaralollve KaMeCHHCTHIM NWaHWHpb TamMMaJ. 
,O3eHCTBUIO BeTPa 3eCb NOMBEPIIHCh LaxKe KOPCHHbIe MOPOMbI!, BbIXOJb! KOTO- 
bIX OGTOYCHbI MeCKOM, BJICKOMbIM BeETPOM, M3pbITbl HHWAaMH, TpaHWwleimMu 
OTJIaMH BbILYBaHHA, a B CJly4YaHxX OCOOCHHO HHTeEHCHBHOFO Pa3sBeBaHHsA yces- 
bI KYPUaBbIMH CKaJIaMH, MIpeACTaBAIOWLMMH COOOM OCTaHIbl CIOeB, YHUUTOXKEH- 
bIX BeTPOM. 
Emme jaipuie mo HampaBJIeHHIO pacmpocTpaHeHHA AHTHIUMKJIOHAIbHOrTO M0- 
Ka HaXOMTCH WAMPOKHM OXKHbIM MOAC NWeCuaHbIX MYCTHIHb, BKOUAIOULN 
yetsinn: Takma-Makan, J\socorpin-Qaucy (J>Kynrapua) au Baanuxapeur 
\namanb). B mpefemtax 102%KHOrO NOACA aHTHUMKJIOHAJIbHbIM MOTOK y2Ke ycre- 
4€T B 3HAUNTEJIbHOM CTeMeHH PasOrperbea H TEM CaMbIM IIpHOMM3HTECA 0 CPusn- 
2CKMM CBOHCTBaM K MecTHOMy Bo3lyxy. IlosTomy 3yfecb aHTHIWMKJIOHaJIbHbI 
OTOK yxKe He CUpaBAeTCA C aJIbHHM Ilepe€HOCOM IICaMMHTOBOrO MaTepHaia, 
OTOPbIM HakallIMBaeTcCA Y MeCT CBOerO BO3HHKHOBCHHA B OFPOMHbIX KOJIMUe- 
cBax. [Iupokomy pacmpocTpaHeHuio 9OJIOBbIX I€CKOB B 10?KHOM MIOACe TMOMHMO 
mumaTuyeckoro (bakTopa cmocoGcTBoBa elle PaBHHHHbI pesbed ero TeppH- 
\PHH HM OOWMPHOCTH MMOMLaLei, 3AHATHIX PbIXJIBIM TOKPOBOM (aJJIOBHEM, TIpO- 
‘OBHeEM HM 3JIIOBHeM) HM C1a6O WeMeHTHPOBaHHbIMH OTJIOXKCHHAMH Me30-KalHO- 
)A, ABMAIOULMMUCA JJIA HNX TaBHbIMA MCTOUHHKaMM MaTepHaiia. 

Tlecuanpie MyCTHIHH 1OxKHOFO MOACAa CO CTOPOHH!, MOMBeETpeHHON ATH KIIO- 
Y, CMCHSAIOTCA 30HOM HAKOMMCHHA IOOBBIX JECCOB, OXBATHIBAIONLeH CCBEPHBIH 
wioH Kysub-ayua, nmato Bocrouwnoh Tansey — Cesepxon Hiexncu, npetroppa 
WHb-IMHA u xp. Jltonan. B Heit aHTHUMKIOHAIbHad WApKyAlMA aTmocdeppt 
“MaOeBaeT HACTObKO, TO Pa3BeBAHHe CTAHOBHTCA HEBO3MOXKHHIM, a JIeCCOBaA 
sib, IPHHeceHHad H3 KAMCHHCTHIX M MeCYaHbIX MYCTLIHb, HE yep2kuBacrcA 
 Bosyxe H ocelaeT Ha 3€MHYIO MOBePXHOCTb. 
' B crpoenun 9onoBoro nmoKposBa LleutpapHot Asuu nomyunia oTparkenue 
Ke crpyKrypa Monrono-Cu6upeKoro axTuIMKOHa, pacmafaroulerocsa mpH 
| 1327 


Berpeye c Kyoub-s1yHeM u HanbilaHem Ha (Ba NPOTMBONOJIOXAKHO Hall paBJleHHRy 
BOSYIUHbIX TEUCHHA: }OFO-3allaHOe, KOTOPOe MPOHOCHTCA Ha] MyCTbIHeH Ta ; 
jla-MakaH, M toro-BOcTOUHOe, JBUXKYeecA Ha paBHuHamu Ajauiana u Opzocy 
B coorspercTBHH C HallpaBleHHeM 3THX MOTOKOB MecuaHble TpAfbl B MYCTbIHs) 
TipHoOpesu 3akoHomepHyio opHenTHposKy. B mycrbtHe Taksa-Makan, rye ay 
THUMKOHAJIbHbIM MOTOK JIBHXKeETCA C BOCTOKAa Ha 3allaf, necuaHble PpAbI OLHY 
OOpa3HO BBITAHYTHI B HanpaBJeHuM, OH3KOM MepHHOHAaJIbHOMY, M OOpalie . 


KPYTHIMH (MOABeTPeCHHBIMH) CKaTaMH K 3allaywy, a B MecKax Bajlanuxkapeur, Hifi 
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Puc. 1. CxemMa 30HaIbHOCTH 300BbIX oOTNIOKeHHH TlentpambHon A3vu, CBA3aHHbIX C 

Reatenbuoctbio Mouromo-Cr6upceKkoro aHTHUMKIOHa. 1-— OOacTb HHTeCHCHBHOTO pa3- 

BeBaHHA — KaMCHHCTHIe MYCTHIHH (raMMajbl), 2 — o6acTb yMepeHHOTO pa3sBeBaHHA — 

TlecuaHble MYCTbIHH, 3 — o6NacTH 90N0BOH aKKyMyAWHH — sleccbl, 4 — BbICOKOrOpHBle 

o6acTH, B IpesemaxX KOTOPbIX SONOBbIH KOMNVIeKC He pacmpocTpaHsetca, 5— rocnoy- 
CTBYIOWHe HalpaBJIeHHA MecuaHblxX pA 


KOTOPbIMM AHTHIUMKJIOH MMeeT HallpaBsleHve C ceBepo-3anafla Ha 10FO-BOCTOp, 
TpAMbI OOpalilenbl OCbINHbIMH CKaTaMH K 1OFO-BOCTOKY. COOTBeETCTBEHHO Hi J1ecup 
Bal Mblib PaciipefelAAacCb MO 1OXKHOH NepHdepHu mecuaHbIxX MYCTHIHb He paf 
HOMEPHO, a CHOCHJIaCb TlaBHbIM OOpasoM B STHX ABYX HalpaBJeHHAX, OOpad 
BaB [Be H3O0JIMPOBaHHble OOacTH JleccoHakoneHuA. FOro-3anaqHoMy MoTo)y 
aHTHIMKIOHA MpPOTHBONeKUT JleccoBad OOslacTb SanagzHoro Ky3Hb-syHA, 
Ha OKOHYAHHM IOrO-BOCTOUHOrO MOTOKa pacnOwJiaraeTca sleccoBan oGsacTh Ch 
BepHoro Kurtaa. : 

Teooruyuecknl BospacT 3010B0ro KommseKca LlentpanbHot Asun, a clip 
HOBaTeIbHO MU OOMbIMAA MPOLOMRKUTeEIbHOCTh cyulecTBOBaHHaA Mourono-Ch 
OupcKOro aHTHIMKIOHAa, XOPOWIO ycTaHaBJMBaeTCA B TOPHbIX palionax uf 
MOATOPHBIX yuacTKax TOOMHCKHX PaBHHH, 3aTPOHYTHIX APeBHHM OeeHeHH | 
WIM WCMbITaBLIMX Ha ceOe ero BMAHMe. B ropax Ky3Hb-yHA u Hanpiaiyp 
PaCMpocTpaHeHbI SOJIOBbIe JICCCbI, MOKPbIBAIOWLHEe CKJIOHbI TPOFOB HW MOPeHB! Apel, 
HHUX JI€C(HHKOB, a Ha NOAPOPHbIX PaBHHHAX — 3OJIOBbIe MecKu, 3aleraroulne | 
(MOBMOTIAUHAIbHBIX OTMOXKeHUAX. TakuM OOpa3soM, mo crpaTurpaduut 
CKOMY MOJIOXKeHHIO B YeTBEPTHYHOM MoKpoBe LlentpabHon A3snu auddepel 
IMPOBaHHOTO Ha 30HbI 9OJIOBOrO KOMIWIeKCa ycTaHaBJMBaeTcA, 4uTo Moxros 
CuOupcKkH AHTHUMKIOH B eTO COBPeMeCHHOM Be CyulecTBOBasl B TeyeHue BCI 
MOCeeCHUKOBOM SIOXH, T. €. Ha MpOTAKeHHH MocmeqHuX 12—15 Thc. mer.\— 


Jla6opatopua reosorun yrs Tocrynnuio 
Axayemuu nayK CCCP 27 X1 1958 
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Aorsaye Akangemun nayr CCCP 
1959. Tom 125, NM 6 


_TEOJOrH 


K. A. LTYPKHH 


O MAJIEOSOHNCKMX NCEBAOKOHIJIOMEPATAX 
CEBEPHOM KAPEJIMH HW KOJIbCKOFO MOJIYOCTPOBA 


(IT pedcmaeneno aKkademuKkom A. A. Iloaxanoseim 11 XII 1958) 


Ilocne pa6or H. I’. Cyqosuxora (*) u VW. C. Oxuucxoro (7) crano u3BecTHO: 
O BbIXOJax B ceBepo-sanaqHoM BejomMopbe KOHIvIOMepaTOB, HaXxORAMMxcA B 
CBA3H C MaleosoHckuM 9Py3HBHbIM HM MaliKOBbIM KOMIIWJI€KCOM LLeJIOUHBbIX 
Jilammpodupos (*), MpHypoueHHbIx K 30He CeBepo-3aNaqHOoro MpocTupaHUus; 93Ta 
30Ha HMeeT WMPHHY OKOO 50—60 xm, 
mporarupaetca oT Kosyoposepa Ha 
1oro-BOCTOK Jo Oeperos KaHasakwuicKoro 
3auBa (puc. 1) u, BepoaTHO, Nposom«KaerT- 
CA B paHoH OnexcKoro nowyocrposa, rye 
TaK2Ke H3BeCTHBI WeIOUHbIe asdbPpy3HBbI, Ty- 
cpt (7) w TpyOKa B3ppiBa (2°). 

KoursomMepatTonoxo6ubie moposp o. Te- 
JIaubero paccmatpuBaiotca (1,4) B Kaye- 
CTBe «Oa3aJIbHbIX KOHTJIOMepaTOB», pa3ye- 
JIAIOWUX Be TPyNMb!l UWleOUHBIX JamMmpo- 
(upoB, a «BHYTPHPOpMallHOHHbIe KOHTVIO- 
MepaTbl» (?) CBHTbI KBapILHTO-lMecuaHHKOB 
Typbero mpica — Kak OOpa30BaHuA, CHH- 
XPOHHbIe c HanOoulee paHHHM mMepHosom 
BHeAPeHHA UleIOUHOH MarMbl. 

Tlocae onucaHus 3THX KOHTIIOMepaTOB 
Obl, Ka3alocb, PellIeH B MOJIb3y Mavweo- 
30H CNOpHbIi BOIIPpOC O BO3PpaCcTe CBUTHI Puc. 1 — Kanyanakuickad 30Ha We04u- 
mecuaHukos TepcKoro Gepera, KOTOppie ¥EIX Aaex. | — TpyOKa sapbipa u 2 — 

WauvkH WeNOUHbIX MOPpO Ha O. E 0B0oM, 
paHee OJHMMH HCCeJOBAaTeAMH MPeMNO- ‘5° “C6racr, pacnpoctpanenua KOMMUIe- 
JIOXKUTEIbHO OTHOCHIHCb K JCBOHY, A xca menounpix maek, 4 — JoKemOpuii 
Apyrumu — kK HoTHHO. B mocuequee Bpe-  Baatulickoro muta, 5 — naneoson Pyc- 
MA 3TO pellleHve NOfBepraeTrcH COMHeHHIO, CKOH ELTON CoarlnDY es B3pbIBa 
HM TYPbHHCKHe NMecuaHHKH BMeCTe C KOH- 
ruomMepatamMu Teaubero OcTpoBa BbIJeJA- 

YOTCA H3 COCTaBa COCCTBeEHHO TepCKOH CBHTbI KPaCHbIX MeCuaHHKOB (qeBoH 
(?,°,8)) B KavecTBe CaMOCTOATeIbHOM CBHTbI 30KeMOpHiicKoro (7) MIM KeMOpHii- 
cxoro (8) Bo3pacta. 

Tipu uccnemopanuax B 1956 r. B npeqetax KanflasakicKol 30HbI aeK MHOIO 
ObIJIM MOJIYYeCHbI HOBbIC (PaKTbI, KOTOPbI€ MO3BOJAIOT MePeCMOTPeTb BOMPOC O 
TeHe3HCe BbILIeCHaSBaHHbIX «KOHTJIOMepaTOB» MH YTOUHHTb BO3spacT TYPbHHCKUX 
TeCUaHHKOB. 

Ha o. Teasubem, 6143 OOHaKeHHA «OasaJIbHBIX KOHTVIOMepaTOB», OOHapy2KeHa 
«Kua KapOoHaTuTa (moulHocTb 0,6 mM, nafeHue 330°, / 70°), cekyulad THeHCbI 
apxesx, 3anomHeHHan Ha 80—90% okpyrIbIMH KCeHOJIMTaMH —<raJibKaMu 
BaJlyHaMuy (qMameTp oT 3 10 50 cm, B cpeqHem 5—10 cm) rHelicos u amHOouHTOB 
pasHooOpasHoro cocTaBa: FpaHHTOB, MMPOKCe€HHTOB, KPUCTAaJIMYeCKUX H3Be- 
CTHAKOB, 3@JICHOKAMCHHEIX HW M3peKa UlesOUHbIX Nopokl THNa JIammpodpupos. 
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KapOouaTHblli WeMeHT MepenosIHeH M@IKHMM OOJIOMKaMH TeX Ke TOPO u UX: 
mMuHepaios. Ha mepBblit Bari, WeMeHT BBITIAMT KaK KWaCTHYeCKHH, HO Bi 
TOHKHX arodu3ax, OTXOAAMMX B THelicbl BACAYerO OOKa, COXPaHAeT PeMKTO-| 
By!0 MOpdHpoBylo CTpyKTypy HM B OTJeNbHbIX MeCTaX, IPH HeMOMHOH Kap-| 
OoHaTH3alluM, OMpeseAeTCA KaK ABrHTO-OHOTHTOBbIN MOHYHKUT. KceHOJMTHI| 
M KOHTAKTMpyloulMe C WaliKoH THeHCbl NOABepriMCb WlesOUHOMY MeTaCOMaTO3Y 
(spuruHusalua, albOuTu3alua) H 3aTeM KapOouaTusallnH. 

Sra Jalika m0 cocraBy MH CTpOeHHio MOfoGHAa «OaszaJIbHbIM KOHTVIOMepaTamy, | 
JONOJHMTebHOe U3YUCHHe KOTOPHIX MPHBEIO aBTOPa K BBIBOLY, UTO H OHH Take | 
MpeWCTaBIAIOT CCKYULYIO MHUIMaTHTbI Moor MexKallyio KapOOHaTHTOBYIO Jlali- | 
Ky (a3uMyT maneHus 250—200°, ,/ 20—40°), mepenoHeHHy!0 OKPYIJICHHBIMH | 
KCeHOJIMTaMH He MeCTHOFO MpOMCXOKJCHHA HW MeJIKHM KJLaCTHYCCKUM MaTepHa- | 
s0M. Bucaunl 6opT sTOM WalkKM Ha OOJIbUIOM IIPOTAXKCHHM COPBAH, HU OHA COXPa- | 
HWJaCb JIMIb B BAe HeEOObINMX OCTAHMOB (MpumaeB) B yrviyOueHHA se*Kauel | 
CTCHKM TPeUMHbI, Cpesaronleli HeCKOMbKO Gomee ApeBHue (') »*KHJbI cbypunTa ui | 
KapOOHaTHTa, HE MMEIONIMe KCeHOJHTOB. 

OueHb noxoxKasa Mo TeKCTYpe KOHFIOMepaTonojobHad Nopoxa Opa OOHapy- | 
*KeHa ABTOPOM Ha O. EsoBomM B Bue MasomouHEIx (0,1—0,5 m) qaek u Tpy6o- | 
oOpa3Horo Tea (puc. 1), pacmoloxKeHHOrO B OJHOH TEKTOHHYCCKON 30He C STHMH | 
Jatikamu. Ota TpyOKa mpesctaBsseT OcoObld HHTepec; OHA B wIaHe MMeeT 
OBaJIbHYy10 (bopmy (8X 20 m), oOaqaeT KpyToNaawuluMu, YeETKAMM KOHTaKTaMH, 
cmaraerca (4a 80—90%) oKaTaHHbIMH H MO yOKaTaHHbIMH OOJIOMKaMH TaKOrO Ke 
pasHooOpasHoro cocTaBa M pa3MePoOB, KaK B OMMCaHHbIX BbILe KAPOOHATHTOBbIX 
Jatikax, a TakxKe B pacMOJIO*KeHHbIX PANOM Jalikax mopdupuTos. Otinune 3a- 
KI0UaeTCA JIMIb B MpeoOalaHuv OKPYIJICHHbIX OOJIOMKOB TpaHHTO-rHeHCcoB H 
TpaHyJHTONOOGHbIX TpaHaT-MOeBOLINAaTOBLIX aMuOOMMTOB Hay Moposamu 
Apyroro cocraBa, B TOM UHCIe WH THMa IWeOUHbIX JaMMpodpupos. 

LlementTupyrouleH MOposon ABAeTCA CEPO-3eJICHbIM OUCHb MeJIKO3EPHHCTHIM, 
CHJIbHO KapOOHaTH3HpOBaHHAbIH HW WeOMMTH3MPOBaHHbIM NopdupnT, mepenowHeH- 
HbIM MeIKHMM OOJIOMKaMH UyKbIX MOPOX MW MUHepasoB, C BTOPH4YHOH ciepou- 
AabHOH CTPyKTypoH uM MceBoMopdo3amMu cepneHTHHa MO aBrHTy MH OJIMBHHY. 

Best COBOKyMHOCTh ocoOeHHOCTeli BHYTPeHHero CTpoeHHuA MH MOpdouoruu 

MOSBOAeCT 3aKJIOUHTb, UTO 3TO TEIO, BEPOATHO, MpelcTaBAeT TPYOKY B3PbIBa, 
HalOJIHCHHY!0 OOJIOMKaMH NOpos, riaBHbIM OOpa30M 3aJleraroulNX Ha OOJIbLUMX 
TayOvHax. Ona mepecekaeTcad alikoli uacTHYHO KapOOHaTH3HpOBaHHOrO 
MOHYMKHTa, Takxe 3akJOUalOllero Oojlee peqKHe OKaTaHHble OOJIOMKH, 
MIPCHMYLLECTBEHHO TrpaHaT-amuOo-noeBolnaToBol rpau yJIMTOMNOAOOHOH 
TIOPOBI. 
_ Ha apyrax ocrpospax Kanyanakuickoro apxunesara, OCOOeHHO MexLV O-BaMH 
Teasupum 4 Enospim, B 30He (4 10 KM) cepepo-3amaqHoro mpocrupaHua (300°), 
AOBOJIbHO YaCTO BCTPeyaloTCA WaHKW B pa3HOH cTeneHH KapOOHATH3HPOBaHHbIX 
UeOUHBIX MOPPUpUTOB, COsepxKalilve HeSO/MbIUMe OKATAHHble OGJOMKH pa3sHo- 
OOpasHbIX KPHCTaJWIMYeCKUX MOPOA, OTHYHbIX NO COCTaBy OT BMelLalOllHX. 
M43 uncna 150 ocmorpeHHbIxX aBTOpOM %KMI Takue Jaliku BMeCTe C yHOMAHYTHIMH 
BBIIMe COCTABIAIOT OKONO 25%; Cpe HUX B OTAEbHbIX CYGAAX HaGMOMaoTca 
WO mpeqesa HanmOJIHeHHbIe «BaJIYHHO-raJieqHbIM» MaTepHasom (o-Ba Evsospiit, 
Oseunit, Cabublli); HHOra IpH STOM WeMeHTHpPyrONMli OOOMKA nopduput 
MOUTH MOIHOCTbIO KapOoHaTH3upoBaH (0. Omenuii). 

Ha ocHopannn HaGmoqeHuit Ha mepeceveHHAMU OMHHX aeK Apyrumu yera- 
HaBJIMBaeTCA HECKOAbKO reHepallWit Te, COMepKallMX OKAaTaHHbIit OGJOMOUHBIH 
Matepuan. Hanmpumep, KpoMe yxKe yKa3aHHbIX cilyyaeB mMepeceyeHua (0-Ba 
Tensuai, Enosptii) MoxkHO ynOMAHYTb eule OMH: Ha O. Ces.-CanbHom Jalika 
aBrMTHTa, NpHHawiexkKaulad K Ooee MOMOMON reHepalluM aek, YeM ONMCAaHHbIe 
Bblile, MepeceKaercnH eile Oomee MONONOH MalikoH KapOoHaTuTa, mepenowmHeH- 
HOrO OOJIOMOUHbIM MaTepHasioM. | 
| Bee H3JIOVKCHHOe HE OCTABJIA€T COMHEHHA B TeCHOM HM HeMmocpescTBeHHOL 
PeHeTHYeCKOM CBA3H BC€X KOHTIOMepaTONOMOOHBIX aeK C KOMIMJICKCOM LLemoU- 
HbIX MOpPupuHToB H He MO3BONReT pacCMaTpHBaTb KapOOHaTHTOBbIe WauKu Cc 
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JOMOMKAMH PaSJIMUHIX KPHCTAJWIMYeCKUX MOPO B KaYeCTBe THIMYHBIX OcaloU- 
IbIX OOPa30BaHH, Kak 9TO Jeaocb WO cux HOP yes’) 

O6paujascb Jalee K BHYTpHcopMalLHOHHBIM KOHrvloMepatam Mm. Typbero, 
XCMOTPeHHbIM HaMH B 1956 r. c WenbIO CpaBHeHMA UX C KOHTIOMepaToMOJ06- 
IbIMH Mopodamu Kanyaakum, ciekyer OTMeTHTb, YTO OHH CHaraior Apa JIMH- 
30BUIHbIX Tela HeMOcTOAHHOK (or —-2 yo 10—15 mM) mouHoctu, mpoTraxeHuem 
go 30 m (Bepxuee) nu 60 mM (HuxKHee) H, NO HaGmogeHuam A. [. Byvax (1956— 
1957 rr.), HMeIOT MecTaMu CeKyUIHe KOHTAKTHI C KBapIMTO-MmecuaHHKaMu, B 
<OTOPbI€ OHH OTCHIMAIOT BeETBALMecH anodpuspl. B c0x*KeHHH «KOHTOMepaToB» 
WaBHaA POMb MPHHAaIex*KUT riblOaM UW OOJIOMKaM 3asleraloulHxX MOM HAMM TOp- 
bupoOvlacruyecKkux rpaHoguopoToB YMOuHcKOrO MaccHBa M pexke ULeOUHBIX 
IOpPupuTOB uM Apyrux mopog. LlementomM sBAeTcA MOTHAA MeKO3epHUcTaA 
Macca MepeTepToro mecuaHWKa, MeCTaMH (HWKHAA JIMH3a) C MpPH3HaKaMu MarMa- 
HYECKOH NOPPUPHTOBOM CTPyKTYpbI, TO ObIIO OTMeyeHO u paHee (7). B cBa3H 
> OOpasz0BaHHeM Sovlee MO3THUX 2M He*eIHH-3FHPMHOBBIX MOPOI Hu Waek Ule0g- 
ibIX OasabTOB (2-A u 3-A BOSPacTHBIe rpynnpi (°)) 9TH OpeKunu uM NecuaHHKu 
beHUTH3HPOBaHbl. 

Yxe OUHM CeKYINMe KOHTAKTbI, He TOBOPA O Apyrux OCO6eHHOCTAX CTPOeHHA, 
yKa3bIBalOT Ha TO, YTO 3TH MOPOAb! Ob OLMOOUHO MPHHATHI 3a HOPMaJIbHbIe 
<OHTIOMepaTbI,— OHH, HECOMHEHHO, FeHETHYECKH CBAZAHbI C KOMIMICKCOM ILe04u- 
IbIX JaeK HM, B UaCTHOCTH, Kak 9TO ycTaHoBseHO A. I. Bynax (1956—1957 rr.), 
IpHHafiexkaT Mo Bospacty K 1-H rpyrne WeIOUHBIX JaeK, BKOUAIOILeH Hapaay 
> IPyrMMu TakxKe CeKyllMe aHKH MOHYHKUTOB C «rasbKaMu» PHelcoB, rpaHu- 
0B, rad6po u am@u6omuToB, BOOMHe aHaJsIOrMYHble KaHalaKWICKUM; TOUHee, 
TH OpeKYHH, BeDOATHO, OJHOBO3pPacTHbI Cc TpyOKo oO. Esosoro. 

B reHerHyuecKOM OTHOIIeCHHH KOHTOMepaTonofoGHble mopomy KanyamaKui- 
‘KUX OCTPpOBOB H Typbero MbICa, NO-BHAMMOMY, NOAOOHbI OmucaHHbIM B CILIA 
94°), wa Anrae () u B 3aKxapnarse (!?) «BamyHuaTbIM» alikaM, H€KKaM Ht 9KC- 
JIO3HBHbIM OpekuHaM. UacTb H3 HHX MpeAcTaBAeT pe3ybTaT MpopbiBa Ha 
IOBEPXHOCTbh PaCMbWICHHOH MPH B3pPbIBe MaBbl, MepeMmOJHeEHHOH OKAaTAaHHbIMU 
0 BPeMA JBHXKeHHA OOJIOMKAMM TJIYOMHHDIX mMopoy (o. Enoppiit); Apyrue, Be- 
\OATHO, BOSHUKJIM BCIeACTBHe MPOHHKHOBeHHA CHH3V B 30HbI A POOJICHHA MeJKO- 
MCMepCcHOoro, YaCTbIO BYJIKaHHYeCKOTO, a TwlaBHbIM OOpa30M KJlacTH¥ecKoro 
laTepuasla, WeMeHTHPOBaBIUero Maccy OOJIOMKOB HM TwbIO MeCTHbIX NMOpok 
Opekunn M. Typbero); TpeTbv CBUJeTeEbCTBYIOT OO OTHOCHTeEJIbHO CMOKOHHOM 
HeJPCHHH MarMbl, 3aXBaTMBUIeH Ha TryOuHe TO WIM MHOe KOJIMYeCTBO yxKe 
KaTaHHbIX OGJIOMKOB U4yKAbIX MOpo (B GObINMHCTBe — BaJIYHHBIX Jaek); 
(AKOHEIL, AJM HEKOTOPbIX 2KHJIbHbIX MOOCTeH He HCKIIOUeHAa (BO BpeMxA OOpaso- 
aHHA) CBA3b C MOBeEPXHOCTbIO, OTKYJa B HHX MOMla MomacTb YaCTb BaJIYHOB 
/TaleK, 3aJleraHve KOTOPbIX Ha ruyOuHe, NOX apxelicKuMM rHelicamu (BOs3pacT 
000-10° mer), HepepoatHo (0. Temsauui). B uacTHOcTH, 9TO OTHOCHTCA K BaJly- 
(aM 2@JICHOKaMeHHBIX MOPO HW KPHCTaJJIMYeCKHX H3BeCTHAKOB, CXOJHbIX C 
3BeCTHAKAMH H3 CBHTbI HMaHpa-Bap3yra, K TaJibKaM ULeIOUHbIX PpaHHATOB 
Mla KeHBCKHX MH HeKOTOPbIM OOJIOMKaM OMOTHTOBBIX CJIaHIeB A PHeHCOB C BO3- 
actom go 1410 u 1520 man. mer (mo onpegenenuto 9. K. Tepmmara—aprouo- 
IM M€TOJIOM). 

CyxKeHHe O BOspacTe JaeK IMLeOUHEIX NOPOA Ha OCHOBAaHUH Wudp aOcovtoT- 
oro Bo3pacTa CBOsUTCH K ceqyromlemy. Hexoroppie aliku MOHYMKUTOB (OBe- 
wit, Bopuesen) u pypyuT, Cpe3aHHbli KOHTIOMepaTOM» Ha O. TeJIaubeM, UMeIOT 
ospacr 470—480 muH. sleT, a CAaMH TICeEBAOKOHTJIOMepaTbl He MOTT ObITh cTapite 
avOoulee MOMOMOM 3aKJIOUCHHOH B HUX TadbKu Jamupodupa (355 MH. Jer); 
yppautsl (Ky3HaBouiok), mpvHadexauiue Ko 2-H BOspacTHOH rpynme AaeKk 
YPbHHCKOrO KOMMIeKca, MOKa3au Bospact 270 MAH. eT. Ec ComocTaBuTb 9TH 
HpbI C BO3PacTOM UeOUHbIX HHTpy3uli KoupeKoro mouyocrpopa u Kape- 
WM, TO TYPLAUTHI ABJIAIOTCA OMHOBO3PaCTHbIMM C repUWHCKMMH CyOBy/1KaHaMH 
‘u6uH u Jloposepa (270—280 muH. JleT); ulenouHBIe ammpodupb! u KapOoua- 
UTbI, UACTbIO C KCeHOMHTAMH TvIYOMHHBIX MOpoy, a Takxe TpyOKa o. Exozoro 
| Opekuun M. Typbero, M0-BHAMMOMY, MpefcTaBAAIOT BOspacTHble aHasoru 
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nosueKasleqouckux uuTpy3uii Byopuapsu,” AdpuKkanyp nu Ap. (345 
375 man. ser). B Takom cayuae HanOomee ApepHue Jaiku amnpodupos (470- 
480 mH. eT), OUeBUHG, Cekyer OTHOCHTb K HauaJIbHbIM (asaM Kaslé 
JIOHCKOrO OporeHesa (KeMOpHii—opOBUK); C HAMM, MOXET ObITb, TaK?Ke CBA3aH| 
THAPOTepMaJIbHOE TepeOTOHKeHHe PYAHbIX BICMCHTOB B APXe€HCKHX NerMaTHTa 
(3) uw wMpoKo mpoxBeHHad KapOoHaTHad MMHepassallMA TPellHH, OXBé 
THBUIMe VlOUlab pacnpocrpaHeHHa 3THX JaeK B palone KanflaakIcKo 
3aHBa. 

CKka3aHHoe BbIIMe MPHBOAMT K 3aKJIOUeCHHIO, YTO BYJIKaHOreHHble MceBlG 
KOHIVIOMepaTbl HE MOFyT CJLY2KHTb OCHOBaHHeM JIA MpAMOFO Cy*KeHHA O Te 
BOHCKOM BO3pacTe TYPbHHCKHX KBapUMTO-NeCuUaHHKOB HM BOOOMe TePpCKOH CBHTBI| 
ueom. Ilo coBokyMHOCTH reomOrMyuecKNX OCOGeHHOCTeM 3TH KBapILHTO-Mec¥a 
HUKH, OYEBUAHO, Cle yeT OTHOCHTb K HOTHKHCKHM OOpa30BaHHAM, KaK 93TO | 
cuntTasocb paHee (**). OrkpbiTHe HOBOH TpyOKH B3PbiBa Ha CeBepo-sanay, 
CTPpaHbl YBeJIMYHBaeT MePCNeKTHBbI asIMa3OHOCHOCTH 9TOTO paliona (**). | 


Jla6opaTopua reosorHn oKemOpua Tloctynuo | 
npu Otjenennu reovoro-reorpapuyeckux HayK 8 XII 1958 
Akanemuu Hayk CCCP 
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Aornayge Akagwemun nayr CCCP 
1959. Tom 125, NM 6 


ET POrPA@H A 
| JI. HU. TOPBYHOBA 


MUHHEPAJIOTMHYECKHH COCTAB PJIMH HA)KHEMEJIOBbIX 
OTJIOWKKEHHUM CEBEPO-BOCTOUHOrO KABKA3A 


(ITpedcmasaexno axademuxom H. M. Cmpaxoesim 27 XI 1958) 


[IMHbI B TeppHreHHbIX OTMO*KeHUAX CeBepo-Bocrounoro KapKka3a urpator 
BeCbMa CYUleCTBeHHYy!0 powlb. Mectamu oun cocTraBsatoT 20 30—40% monHocTH 
paspesa; KpOMe TOPO, IMHHCTHIM MalepHaJ B KaveCTBe IlEMeHTa B 3HAYHTeJIbHbIX 
KOJIMYECTBAX COJePAKUTCA B aJleBPOMMTAX HW NePeXOMHbIX OT TIHH K asleBpOUTaM 
pasHocTax mopod, ocrurax 40—45% ux cocrapa. Hecmorps, ofHako, Ha 93TO, 
PIMHUCTOe BelLeCTBO B YKa3aHHbIX MOpofax AO MocweqHero BPeMeHH OCTAaBaJIOCb 
COBeEpLICHHO He H3YyYeHHbIM. B JMTepaType UMEeIOTCA JIMIIb HeEMHOrHe JaHHble, 
OCBellalolllue MHHePaJIOFHYeCKHH COCTAB HH2KHEMEJIOBbIX PIMH B CaMbIX OOULHX 
yeptax (',”). B reuvenne 1956—1958 rr. Hamu mpousBeyeHbl JeTabHble MHHepa- 
JOTHYeCKHE HCCIELOBaHHA TIMH, B3ATHIX H3 MOApOOHO H3YYeCHHbIX HAMM paspe- 
30B HMxkHero Mesa J]arecraHa, [po3HeHckon o6n. u KaOapaunckol ACCP. 
Tipu 2Tom ocHOBHOe Hale BHHMaHHe OblvIO HalpaBsJeHoO Ha (ppakWMH KPYyMHOCTHIO 
0,01—0,001 mm u<0,001 mM, Tak Kak Oosee KpymHble (pakilMH M3yYeHbI Pa3- 
HbIMH HCCIeZOBaTeIAMH JOBOJIbHO xopomo. B cBoeli pa6oTe MbI TIpHMeHAIN 
KOMIMJI€KC METOJOB: MAKPOCKONMYeCKHH, PCHTTEHOBCKHH, XHMUUECKHH, IIEKTPOH- 
HOMMKpocKOMMyecKHH, TepMHyeCKHH M OKPaliMBaHHe. Hume aem kpaTKyt0 
CBOLKY pe3yJIbTaTOB MCCJeqOBaHHA. 

Bce HW2KHeMeJIOBbIe TIMHbI TeEMHbIe: B roTepHBe H Oappeme OHH 3e/1eHOBATO- 
cepble, B anTre HM allbOe — nouTH uepHble, OlarofapaA OOWJIBHBIM TIpHMecaM Opra- 
HHYeCKMX BEULECTB, COBEPIIeHHO 3aTYLICBbIBaIOUIHX eCTECTBEHHYIO OKPaCcKy 
PIMHUCTHIX MHHepaJoB. 

TpanysomerpuuecKn cocTaB rIMH XapakTepH3yetcaA mpeoOaqanveM Kpyli- 
HonemuToBoH dpakuuu (0,01—0,001 mm), cocraBasatoule oKon0 50% mopogpl. 
ToukoneiuToBad (bpakiluaA BMecTe C KOJJOMAHOH (YacTHupt< (0,001 mm) o6plm4HO 
cocraBiseT He Oomee 15—30%. AneBpuToBad (ppakiMA, MpedcTaBeHHad rviaB- 
HbIM O6pa30M M@JIKO3ePHHCTEIM asleBpuTom (3epHa 0,05—0,01 mm) gocruraer 
20—30%, pexke BCTpeualoTca TVIMHbI C MaJIbIM COfJlepxKaHHeM aJIEBPHTOBbIX 
OOJIOMOUHBIX 3epeH (MeHee 5%). BBudy mpeoOslafaioulero 3HayeHHA B COCTaBe 
Haumux TMIMH KpyNHoneMTOBOH (bpakWHH H3yyeHHIO ee MO MHMKPOCKONOM MbI 
yieruIM MaKCHMyM BpeMeHH. 

Muuepasiornueckuii cocTaB pa3IHUHbIX YTpaHy/OMerpuHyecKux dpakunit 
OTIM4aeTCA B OCHOBHOM JIMIUb KOJIMYeCCTBCHHbBIMH COOTHOLUCHHAMH MMHepaJoB. 
C yMenbileHveM KPyMHOcTH (pakKI{Mii YMeHbIlaeTcH KOMMYeCTBO KBaplla HU 
Apyrux OOJOMOUHEIX 3epeH, a Tak2Ke AYTHTCHHBIX MUHePaioB (KabIAT, MMPHT), 
HW COOTBETCTBEHHO YBeIHYMBaelCA KOJIMYCCTBO TIMHHCTbIX MMHepaJlOB H Opra- 
HHYeCKMX BEeILeCTB. 

Kpynuonenutopaa cbpakiust cofepxKuT ruApocsosbl, MHHepaJibl MOHTMO- 
PHJIOHHTOBOM Tpynmbl, C/UOMbI, KBapW, MOMeBOH WnaT, YIVIMCTbIe YacTHUbI, 
CMOPbl, MbWIbILy M Apyrve OCTATKH PacTHTeJbHbIX TKAHeH, TA2KebIC MUHEPaJbl, 
fipeficTraBseHHble TOM we accolMallueli, YTO HM B alleBpUTOBOH pakWuu, HO OT- 
suuaiouluecd CcBoecH MpaBHIbHOH KPHCTaJJIMYeCKOH OFPpaHHYeHHOCTbIO, ayTH- 
reHHble MMHepasibl — KaJIbUMT, TlayKOHUT, MHPpHT. 
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MuxpockonuyecKuM WyTeM B HMMePCHOHHbIX MpenapaTaxX MO COCTaBY 
BBIeeHbI TPH Tuna run: 1) raqpocmoguctsle, 2) GelifennuToBple u 3) Oeter| 
JIMTOBO-rHpocsogucTEe. Hanw6oee pacmpocTpaHeHHbIMH ABJIAIOTCH TIMHEy 
PHAPOCMIOAUCTOrO HM CMeLaHHOFO cocTaBa, MepexOJHble Me?KY NePBbIM MH BTO)) 
pbIM THMAaMH. 

Ilo paspesy CHu3y BBepX OT roTepHBa K albOy B TIMHaX 3aMeTHO YBeJIMUeHH 
MMHepaJIOB MOHTMOPHJIJIOHHTOBOH Tpylnbl H YMeHbIWeHHe ruApocwiog. 

[MHUCTbIeE MHHepaJibl KPYNHONeIHTOBOK PpakUHH XapaKTePH3yloTCA Ce} 
JLyIOuHuMu CBOlicTBaMH. [us~pocmogsbl AByX pasHOBHAHOCTeli: a) OU3KHe M0 CBOs 
MM CBOLCTBaM K CJ11I0 aM, 06/1 a{arOlWe BbICOKHM CBETOMPeOMJICHHeM H JBYIpeJIoM 4h 
nenuem (N= 1,585—-1,606; NV, = 1570-00270 aN 0,020—0,030)) | 


1 
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MIVIOBHAHOH MopMol waCTHIL M CBETJIO-3e/ICHBIM IBETOM, BePOATHO, ayTHTeH-) 
HbIe; 6) rHApocsoE! Sosee THAPaTHPOBaHHble MO CpaBHeHHIO C MePBbIMH OTVIH- hh 
YalOTCA MOHMKCHHbIM CBETONPeJIOMJICHHEM MH [BYMPeOMJeHHeM (Ng’= 1,570— 
1,585; NV’, 1,555—1,570; Na = 0,016—0,24), kpome mceBXOMOHOKpHCTaJ- 
JIMUCCKUX UYACTHIL OeLHO-3eeHOrO IBeTa MPHCYTCTBYIOT YacTHUb! arperaTHOorcy 
CTpOeCHHA, OKpaleHHble B OypoBaTbii Ber. YKa3aHHble pasHOBUAHOCTH PHpPO- 
CIOL, CBAZAHLI MEK Ly Cobol U CO CiIOaMu HeMpepbIBHbIMH HepexojamH (MycKo+) 
BHTOBOrO pala). 
Mukepaubl MOHTMOPHJJIOHUTOBOH PpyNMbl OTMYAIOTCA HH3KUM CBETOMPeJIOM-} 
JeHHeM, KONeOoulMMeA Wa N’, oKono 1,56; naa N’, OKouIO 1,04; NN ane 
== 0),021—0,024. Uacruubl arperaTHoro cTpoeHHA 3eeHOBAaTO-OypoBaTOrO 
Oyporo Bera. ! 
KBapll B BUJle OCTPOYFOJIbHBIX MPO3PauHbIX 3ePeH COMEPKUHTCA B PasJIMUHbIX! 
KOJIMNeCTBAX, HepeZKO cocTaBIAIOWUx Bo 20—30% cpaKunu. 
TouKonesHTOBad (bpakUHA B OOJIbUIMHCTBe CJIyYaeB COCTOHT H3 TeX XK 
PIMHUCTHIX MHHepaJIOB, YTO HW KPyMHOMeMHTOBaA CpakKUHA, HO OTMMYACTCA OOJIb= 
mel O6oralleHHOCTbIO MHHepalaMH MOHTMOPHJIJOHUTOBOH Ppynnbl WH Sobel 
TMApaTHpoBaHHocTbio rufpociioy. Baarofapx STOMY OYeHb YacCTO CBeTOIIpe- 
JOMI€HHe arperaTOB OPHeHTHPOBaHHbIX uacTHy dpakiwun <_ 0,001 mM 3HauH- 
TeJIbHO HHKE MpeoOuJafarouleH Maccbl yacTuy dpakuuu 0,01—0,001 mm. Ilosn 
IWeHHE CBETONPeJIOMJICHHA arperaTOB OPHeHTHPOBaHHbIX YAaCTHIL CPaBHUTeJIbHO 
C YaCTHIAMH KPYNHONeMTOBOH (pakWHH HaGwOMaeTcA JIMWIb B TeX CyUaAX, 
KOra KOJWOHAHbIeC PpakWHH B CHJIbHOH cTeneHu OGoOrallleHbl TOHKOJMCHEC- | 
HbIMH OPlaHHyeCKHMH BellleCTBAMH. OHHaKOBbIe MOKa3zaTeu MPeJLOMJ1 CHS 
TIMHHCTOPO BelllecTBa TOH MH Apyrou PpakuNH HaGMOMAalOTCA TOMbKO MPH pe3sKoMi 
mpeo6alaHuu OJHOrO Kakoro-su60 TIMHUCTOrO MMHepasia B COcTaBe TIMH.| 
MunepaJibl MOHTMOPHJJIOHHTOBOM rpymmbl, OOoraljad HawOouee TOHKHe (pak-| 
WH TIMH, MOryT 3aTyWeBbIBATb MIpMCyTCTBHe rHApocsiox. Takum o6pa3o0m, BC. 
W30e7%KaHNe MPeyBeIMYeHUA POH MMHePasIOB MOHTMOPHJIJIOHUTOBON rpynnsl B} 
COCTaBe H€KOTOPEIX PIMH, Heb34 OFPaHHUMBaTLCA W3YYCHHeM JIMUIb dpakunE) 
MeHbiue 0,001 mm. | 
B TOHKONCIHTOBOH (pakWuu C YBEPCHHOCTLIO YAaeTCA BbI-CIUTb Ba Tuna} 
TIMH: THPOCMOAUCTOFO COcTaBa M IWIMHbl, B KOTOPBIX TlaBHad Macca 93TOLi| 
(bpakUMH COCTOHT 43 MMHepaJIOB MOHTMOPHJIIOHUTOBOL rpynnp. B KpynHone-| 
JMTOBOH (PpakIMH YeTKO BbIJeAIOTCA BbIMeyKasaHHble TPH THMa TINH. ; 
B ra6u. 1 faa oOulad KpaTKad xapakrepucruka dpakun <0,001 mm gus 
PIMH pasHoro cocTapa*. Bcero u3yyeHo 39 oGpa3suoB. Jia noaBsmarousero | 
OObIIMHCTBA OOpa3zoB HaGmOMaeTcs 3aKOHOMepHad 3aBHCHMOCTb CBeTONpe- | 
JIOMM€HHA WM XHMMYeCKOFO cocTaBa. 
Neg yBelMunBaetca c yBeuuenuem K,O u yMenpiuenuem H,O, BY pesomue- | 
Hue ocTaeTca MOUTH HeH3smMeHHbIM: K,O u HO o6pmno MeHsIOTCA OOPaTHO MIpo- | 
TOPUMOHAIbHO pyr Apyry. Kpome ruypocaiod A MHHepasiOB MOHTMOPHJIJIOHH- 
TOBOM TpyMMbl B COCTaBe OOJIbINHHCTBa TJIMH IPHCyTCTByeT KaOJIMHUT, pexe 


* 
XHMMYECKHE M PeHTTCHOBCKHe aHaJ3bl BLINONHeHEI B na6opatopuxx BHMTHYV. Tep- 

Rpcc aHaJIM3bl (TepMOrpaMMbI H O6e3BOXKHBAHHE) BbINONHEHE! B MaOopaTopuu Teonnepyl- | 
. . 
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Puc. 1. a@—ranua rufpocatoguctas, o6p. Ne 27, Lynaxap, Jlarecran, 

Albi; 6 — ranna rugpocmogucto-Geliqenmutopan, o6p. Ne 28, Llynaxap, 

Albe+3; 6 — rauuna Geiiqennutopan, odp. Ne 1187, p. Xsy, Ka6apaun- 

ckanh ACCP, Albi; @ — ranHa MOoHTMOopHaaoHNToBan, o6p. Ne 6, Axy- 

wa, JlarectaH, KOHTaKT Cry c Cre; 0 — riuHa ruapocmoguctas, c raa- 

ya3vTom (tpy6ka), o6p. Ne 21, Ltygaxap, Ht; e — ranuna rugpocmogn- 
cTaxH C rammya3uToM (NanouKH), oOp. Ne 9, Axyuta, Albe+3 


JLAH, rT. 125, Ne 6, Top6yHosa 


an 
» 


B HHX BCTpeyaeTcaA Talyasut. Yka3saHHble MHUHepaJbl COJepxKaTca Bcerda B 
cyry6o MoquMHeHHOM KovluyecTBe. KaoumHuT xopomlo ymaBauBaeTcsa pentre- 
HOBCKHM ME€TOJOM, a TaJJlya3HT uallle JIMIUb 2JIeKTPOHHOMMKPOCKONMUeCKUM. 
Kpapll OGHapy2XXuBaeTCA XMMMYCCKHM H PCHTTCHOBCKUM aHasIu3aMu, KOMYeCTBO 
ero OObINHO He mpeBbimaer 5—6%. 

Ha 9aeKTpOHHOMMKpockonMuecKkux CHuMKax (puc. 1) mpeacraBneHH TH- 
MMYHBIE MOpdomorMueckue OCOOeHHOCTH TJIMHUCTEIX MUHepasloB H3y4daeMbIx 
o6pa3siloB TIMH pa3sHOro cocTaBa. 

Tupociofbl uMewoT BU MOJYMpospayHbIX M3OMeCTPHUHBIX MiacTHHOK. 
Mx Heonpeyenennas yruoBatas cbopma mpujaer UM «OOIOMOUHDI» BU M 3acTaB- 
JH€T MPH3HATb MepeOTORKeHHBIMH. YAVJIMHeHHbIC WiaCTHHKH C Oomee MpaByuib- 
HBIMH OYCPTAHHAMH, OYeBHAHO, OTHOCATCA K THpocsioLam ayTureHHoro mpo- 
HCXO*KJCHHA, OOPas0BaBLIMMCHA B (chase WHarenesa. 


Ta6auna 1 


CroilictBa TOHKONeNTOBEIX dpakuuii (<<0,001 mm) pasnoro cocraBa * 


Cr yzpocaw- MoutTMopusio- 
AUCTHbIe HHTOBpIe 
MHHepaubl MHHepavpl** 
Tloxa3ateu mpenommenua: 
N, 4,570—1 591 45 AS AO 
ae 1 ,5384—1 ,570 4,519—1 ,549 
N,’ — Ne 0 ,015—0 ,027 0,013—0 ,028 
Oxucapl (B %): 
SiO, cuaMKaTH. 40 ,72—53 , 62 41, 47—58 ,62 
Al,O3 21 ,15—26 ,55 18 ,60—24 ,19 
Fe,Og 2,58—7 ,34 3,77—5 , 07 
FeO 1 ,08—4 , 96 1, 60—38 ,14 
MgO 2,07—4 58 2,46—3 , 59 
CaO 0,12—3 ,30 0 ,00—41 ,74 
K,0 2,60—4 ,89 0 ,26—3 , 72 
Na,O WecaTble JOM 
SiO: : R203 (mosex.) 2,29—3,85 2,73—5 , 03 
JIuHuM eOaerpamm (B KX) ~10; 5 13,7—16, 41; 
4,49—4 55; 
1 ,66—1 , 67 
O6e3B0xUBaHHe (B %): 
H2O zo 200° 3,2—9,7 5,8—13,8 
H.O spe 200° 0 ,60—5 , 36 0, 56—4, 24 
SuorepmMuyeckue ahiekTh! : 
1-1 pe 100—175° 115—145 
2-H — MeHee CHJIbHbIM, pacTaHy- 
THI 505—605 030—640 
3-H — cmaObli, HeMpepbIBHO mepe- 
XOMUMT B CHeMyIOulHH 9pdeKT 815—915 860—890 
SK30TepMUYeCKHN 9PeKT F 
ee om 915—1010° 945—950 


*Tlo npeo6mayaiouluM MMHepasaM. 
** YUmeetcajB BUY MOHTMOPHJVJIOHHTOBaA Tpyniia MMHEpaJoB. 


Munepauibl MOHTMOPHJWJIOHHTOBOH rpynmbl B HaHOoulee OObTHOM Buse mpey- 
CTAaBJIAIOT COOOH KOMKOBHJHbIe arperaTbl, HEMpOCBeYMBaIollue B OCHOBHOH CBOCH 
Macce HM Mos yIpocBeyuBalolHe H pasMbITbIe NO KpasM. OueHb wacTO OT MOBepXx- 
HOCTH arperaTOB OTXOAAT WHMOBHAHIe H eHAPHTOOOpasHble BEICTYMbI, MPHLalo- 
ue UM «KocMaTbIii» Bu (puc. 1, 6 u 6). Copcem Apyrue ocoOeHHOCTH y MOHTMO- 
pusionuta Ha puc. | 2. Pasmuune B MOp@oulorHH, a TakxKe B APyrHX CBOHCTBAX 
CPaBHUBaeMbIX MHHepPaylOB 3aCTaBJIAeT MPH3HaTb B HUX PasHbIXx Da 


‘BUTeeH Ipyilbl MOHTMOpHIOHUTA. Ilepppie, KOTOPble MbI OTHOCHM K Oeles- 
JIMTY, Xa@paKTepH3y!oTCAH CPaBHUTebHO TOBbIINCHHbIM CBETOIPeOMJICHHeM 
MCHbIWHM KOJIMUeCTBOM FurpocKoMMyecKOl BObI, Gomee HA3KOM TemMepaTypon 
‘Broporo 2Hq0TepMuyeckoro adbpexta (HuxKe 600°), MeHbIIMM coyep2aHue 
KpemHeseMa MH OOJIbIIMM— MosyTOpHEIX oKHcAOB. Broppie (puc. 1 2), OTHO 
-CHMbI€e K  MOHTMOPHJWIOHUTY, OTJHUAIOTCA HH3KHM CBeTOIPeJIOMJICHHEM 


(Ng oxoso 1,519; N, 6nu30k « 1,492), 6oubWMM KOMYeCTBOM rurpocKorMye- 
-cKoli Boslbl (~ 14%), BpIcoKolt TemmepaTypont (BEILe 600°) Broporo 5H JOTepMHue- 
-cKoro adb*peKTa BbIJeICHUA KOHCTUTYIMOHHOM BOI, CHIbHOH pasO0yxaemocrbio| 
Tanmya3uT Ha 9JIeEKTPOHHOMMKPOCKOMMYCCKHX CHHMKaX OObIYHO MMeeT BUT 
TOHKUX MasoueK (puc. | e), pexke cCpaBHUTeMbHO KPyNHbIx TpyOouek (puc. | O)) 
-CilelyeT OTMCTHTb, UTO BbIeeHHbIe C MOMOULbIO MAKpOcKoMMYecKOrO, peHTrey 
HOBCKOFO HM XHMHYECKOFO MeTOJOB THMbI MWIMH Ha 9JIEKTPOHHOMMKpocKonMyey 
-CKHX CHUMKaX OOJIbIel YacTbIO He pasuuaroTca (puc. la u 2, 6 uO). DTO OObACH 
HACTCA CHJIbHOM THApaTHPOBaHHOCTbIO M JMMCHePCHOCTbIO THApocOL TOHKH» 
dpakunH wu OOoralleHHOCTHIO TOCIe,HHX MHHepalaMu corn lcpa toae 
rpymnpt. 
J[mMareHeTHyeckHe H3Me€HeCHHA OOJOMOUHBIX TEPPHIeHHbIX 3epeH BuIparkenthy 
B TyiMHax cabo. [auuncroe BeulecrBo, OCHOBHaA Macca KOTOporo Meer TeppH4 
TeHHOe MPOHCXOXKMeHHe, BEPOATHO, H3MeHeHO HaMGOosee cubHO. [lox MuKpoy 
-CKONOM HaGwOfaeTcA ABIeHHe paCKPHCcTaIu3alHu, OCOOKeHHO XapakTepHog 
IA CAHWeBUAHbIX TIMH roTepHBa HM Oappema. B BepxHHx sApycax HMxKHer 
Mela OJ[MHAKOBaH OPHeHTHMPOBKa YaCTHIL TIMHMCTbIX MHHepaJioB BbIPaKeHnd 
3HAUHTeIbHO Ccla6ee, a Goulee COBEPIIeHHadA BCTpeyaeTcA pewkKo. OTMeueHHod 
BbIIMe YBeINYeHHe CHH3Y BBepX lO pa3spe3y TMH TFuApocsoLUCTO-6elijesUTOF 
BOrO H OeleIIHTOBOrO CocTaBa 3a CUeT YMeHbINeHHA TVIMH TuApocmoAUcTorG 
-COCTaBa, OYCBUAHO, OOYCIOBICHO HE TOMbKO pa3JIMUHbIM COCTaBOM TeppHrel- 
HOrO MaTepHaia, IpHHOCHMOrO B OaccelH, HO Ppa3IMUHbIMH YCJIOBHAMH HM HeOLe 
HaKOBOH MHTeCHCHBHOCTbIO MpoleccoB WuareHe3sa, MeCHABIIMXCA BO BDPeMeCHH 
B TOM 2Ke HallpaBJIeHHH, T. €. CHH3Y BBePX, B H3YYECHHBIX pa3spe3axX YBeJIHUN 
‘BaeTCcA KOMMYeCTBO CBOCOZHOrTO OuTyMa A. Yka3aHHasl! 3AKOHOMEPHOCTh, BO3: 
MOXKHO, OODACHACTCA OTMeUaeMOH B IHTepatype (°) TecHOli B3AMMOCBA3bIO H3Me 
-HeEHHH OPpraHHuecKHX BeLULeCTB HM MUHepaJIbHbIX KOMIMOHCHTOB MOpOgHt. 


Tloctynuso 
27 XI 1958 


UWHMTHMPOBAHHAS JIMNTEPATYPA 


1 JI. Tl. PMua, Yeon. cOopy., Ne 1 (1955). 2 JI. HW. Pop6yuosa, Tp. Bet 


“COIOSH. Hay4HO-Uccle. reou.-pasB. Her. uucT., B. 6 (1955). * H. M. Crpaxos, COopx 
/Metoypl W3yY¥eHHA OcamouHBIX Mopon, 2, 1957. 
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Aoruagn Akaygemun nwayr CCCP 
1959. Tom 125, N 6 


IIETPOTPA®HA 


H. H. MAPTbSAHOB 
. TIPOWCXO)KJIEHMIO OBAJIBHbIX ®OPM FPAHHMTHbIX METMATHTOB 


([Tpedcmaeanexo axademuxom JI. H. Ulep6axoeom 26 XII 1958) 


BblaCHeHHe MPOMCXOKAeHHA (OPM NerMaTHTOBLIX Te, KaK H3BeECTHO, BaXKHO 
€ TOKO AIA OlpeAeNeHHA UX PeOMOTHYeCKUX COOTHOMeHU ¢ OKPy2Kalouleli 
pe7OU, HO H AWA MpaBHJIbHOM MPOMbILWICHHOH UX OLeHKU. OObIUHO MponcxoxKse- 
M€ OBaJIbHbIX (OPM NerMaTUTOBbIX Tel OObACHAIOT UX OyAuHUpoBaHuem (°,!°) 
fi 3aCTbIBAHHeM MerMaTHTOBOTO pacilaBa B XKWJIbHbIX MOMOCTAX OBAaJIbHOL 
OpMbI. BosHHKHOBeHHE MOCJIeCAHHX CBA3bIBaIOT CO CMeIICHHeEM MOPO, BAOJIb 
30FHYTHIX TpeuHH (°°) WIM ¢ HHTPy3HBHOH cumOM pacnmaBa (?). CymectByer 
1K7Ke MHEHHE O MPOHCXOMKACHHM OBAJIbHIX MOJIOCTel B PesyJIbTAaTe HEOAHOPOL- 
orO OPHeHTHPOBaHHOTO CKAaTHA PacaBa B MOJOCTAX MlacTHHUATOH CbopMBI 
). Mnorga o6pa30BaHne OBaJIbHEIX MOOCcTel OObACHAIOT MpolleccaMu accHMH- 
ALLL. 

M3yyenve nmermaTHToBblx Tell Haropbs Canruueu (°) ~ Exnncelickoro KpsxKa 
ISBOJIACT TOBOPHTb O CYUIECTBEHHO HHOM crocobe MpovcxoxwKeHHA UX OBAJIb- 
Ix (opM. B yKa3aHHbIX paHOHax MerMaTHTOBble Tesla OBabHOM POpMbI OOpa- 
BaJIHCb B HeCIOKOHHOH TeKTOHHYeCKOH OOCTaHOBKe Ha 3HaYHTeIbHOH uly- 
{He B 9K3O0KOHTAKT€ KPYMNHbIX [TPpaHHTHbIX WHTPY3HBOB OJHOBPeMeHHO C 
IMM. OHM 3aJleraloT MO HalpaBJIeCHHIO CJIaHWeBaTOCTH B JHCJOMWMPpOBaHHbIX 
jparHelicax MW CJIOJAHBIX ClaHWax, C KOTOPbIMH OObINHO HMeIOT YeTKHe Corsac- 
€ KOHTAKTbI, CBUJeTeILCTBYIOUWMe OO OOpa3s0BaHHH UX OBAJIbHbIX (POpM Oe3 
[acTHA MpolleccoB accuMuAuHH. DPopMa Ted JIMH3OBHHaA, HeEpeKO CHMMeT- 
(4Had, BCera HeCKOJIbKO Ooslee BLITAHYTAA B OJHOM HalipaBJIeHHU, B HeKOTO- 
IX cyyaax WapoBufsHan. JJOBONbHO YaCTO XKHJIbI COCTOAT M3 HeCKOJIbKUX 
CIMHEHHbIX MEXKLY cO6oOM JHH3, OOpa3syA Tea YeTKOBHAHOH cbopmpl. Hadsio- 
JOTCA BCe MepeXObl OT TOHKHX JIMH3 (MOULHOCTbIO B H€CKOJIbKO CaHTHMETPOB) 
) KPYMHbIX (MOULHOCTHIO B JECSTKH METPOB) JHHSOBHAHbIX Ppa3syBOB, a Take 
peXOJbl B OJHOM Tele OBaJIbHEIX (opM B MulacTuHyaTple. I lepexofpl MpoucxogAT 
| MHTepBalaX OT Woel DO eCATKOB MeTPOB H HE MO3BOJIAIOT OObACHATH Mpo- 
XOxwK enue Z2THX Pa3sHOPOAHbIX COpM PaBHOMePHbIM JaBJIEHHeM paciwiaBa. 
OO6CHHO TPYAHO MOHATb UpHpoky WHTPy3HBHOTO JaBeHHA y HeOObIIMX 
puui paciilapa, KPHCTaJIM3YIOULMXCA B BU H3OJIMPOBaHHbIX Tel OBabHOH 
mpl. Kpome Toro, C TOUKH 3peHHA MPH3HaHHA Y paciwaBa «HHTPY3HBHOH CHJIbIy 
TaeTCA HCACHBIM, MOUeEMY MHOrHe Tesla MerMaTHTOB, OAHOBOSPaCTHble C OBaJIb- 
IMM TIeTMaTHTOBbIMH TeslaMH H BHeAPHBLINeCA B OJMHAKOBYIO C HAMM CHCTeMy 
CIIHH, COXpaHWJIM ueTKYIO MiacTHHyaTy!1o opMy. 

MopMa OBaJIbHbIX MefMaTHTOBbIX Tel, OCOFeHHO — OOasaloWlMx uepTaMy 
MMeTPHH, OOBIYHO He OOHApy2KHBaeT NPAMOM 3aBHCHMOCTH OT CTPOCHHA BME- 
HOWLMX TPellHH. ITO AOKasbiBaeTcA OTCYTCTBHeEM MOLOOnA B pesbecbe UX Mpo- 
BOMOJIOXKHBIX CTCHOK; OHO HE MO3BOUIACT CBASbIBATh IPOWCXOMMCHHE OBAJIbHBIX 
MOCTel TOJbKO CO CMeULeHHeM OOKOBbIX NOPOA BAOb M30THYTHIX TPeLIHH. 
K, Halpvmep, MponcxoxeHHe UeTKOBHAHEIX (OPM MerMaTHTOBbIX Tell 
1b3A CBAZATb C «MOMePeYHBIMH K JIMHeHHOCTH CMelleHHAMM ro:pupoBaHHoH 
IKH 110 OJHOL U3 MOBepXHocTeH CaHeBaTocTH» (*), HOCKONbKy pH pecTaBpa- 
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uu rotppupoBKH TaKOli THMoTeTMYeCKON Nauk H3FHObl MPOTMBOMOJIOXKHHIX C 
HOK IefMaTHTOBbIX TeJl, IPH OOpaTHOM HX CMeLLeHHH, YaCTO HE COBMafaloT 
no dope, Hu m0 ammauTyye. Ene coxkHee OObACHHTh TAKUM cioco6oM Ip: 
HCXOKMeHHE Te, OOMALAOULUX OBaIbHOH (OPMOH B MOMepeyHOM MU MPOObIUG 
CeCUCHUAX, a TAKIKC H30JIMPOBAHHbIX TeJI OBaJIbHOH POPMbI HW Te, OKPYKCHH 
OpeoJIOM MeJIKOH CKJlaluaTOCTH. 

Mueune 0 npeoOpas0BaHH 3alOJIHEHHBIX PaCMIaBOM MlaCTHHYAaTbIX MOJOCTE 
B OB@JIbHbIe MYTeM HX HeOJHOPOAHOTO OPHEHTHPOBaHHOFO CKAaTHA, CBAZA 
HOFO © KOpOGJI€HHeM MacTOB pH W3rHGe Ges cKOuIb*KeHUA (*), TAKKE TPYAE 
jokasyemo. IIpu TakoM cxKaTHH BO3MO2KHEI TOMbKO Ba MyTH MOpomorMyecko) 
pa3BHTHA TWwlacTHHYaTOH MOJIOCTH. 

Ileppnili nyrh — Kora OPWeHTHPOBaHHOe CxKaTHe BOSHUKACT C OMHON CTI 
poubl nooctu. B ToM cily4yae NOM BIIMAHHEM CxKAaTHA MORKET LesopMupoBaTHe 
TOJIbKO OJMH ee KoHTakT. Ha npoTHBONOJOXKHbIN KOHTAKT pacilaB mepead 
9TH YCHJIMA Kak paBHomepHble. IlosToMy CHMMeTPHUHOTO HCKPHBJIeCHHA BTOPO? 
KOHTakTa He mocsieqyer. | 

Bropo myTb — Kora Takoe Ke CxKaTHE BO3MeHCTBYeT Ha MOJIOCTh C O6eH 
cropoH. B 9ToM culy4ae MOryT epopMupoBaTbcA 06a ee KOHTAKTAa. OWHakO CHE 
MeTPHYHOFO HCKPHBJICHUA MPOTHBONOMOAKHEIX KOHTAKTOB MONOCTH, BCJIeXCTBI 
JMMCrapMOHMYHOCTH CKaqOK KOpoOJIeHHA, He HacTyIHT. 

Takum 06pas0M, HH B MepBOM, HH BO BTOPOM CJlyu¥aAx HeOAHOpOAHOrO OpHe! 
THPOBaHHOPO CKATHA MACTHHUATHIX MOMOCTeH He MOryT OOPasOBaTLCA THIMMYH 
OBaJIbHbIe cbopMbl. Bosee Toro, B YCJIOBHAX MaCTHUHbIX MeTaMOpdH4ecky 
TOV, (B 9KSOKOHTAKTe KPYNHBIX TIYOMHHBIX HHTPy3HBOB), B KOTOPBIX (POPMHP} 
JOTCA OBAJIbHbIe Tela, COMHUTebHa CAMA BO3MO%KHOCTb KOPOOJICHHA MJacTOB 
BOSHHKHOBeHHe OOYCJIOBJICHHOrO HM HepaBHOMePHOTO JIOKaIbHOTO CKaTH: 
B Tex cayuaax, Kora KopoOleHHve MviacTOB Bce »%e HaOOMaeTca, erO KOHTP 
JIMPYtolllero BIMAHHA Ha MOP*ouOrHuto U pacnOORKeHHe OBAIbLHIX Te H pasy’ 
BOB He oOTMeuaeTCs. 

J] OMHCbIBAeMBIX OBAJIbHbIX II€PMATHTOBbIX TJ] XAPAKTEPHO OTCYTCTBI 
mpoleccop 6ylacre3a, THeHCOBHAHbIX TeKCTYp M MpvH3HaKOB pacculaHleBaH 
39HOKOHTaKTOB. IIpu HawIMYHH B Me€rMaTHTOBbIX TeslaX 3OHAJIbHOCTH pact 
JIOKeHHE 30H Me€PBUYHOH KPHCTAJIN3allMH KOHTPOJIMpyeTcA TOMbKO mMOpdow 
THe Tel, a OPHEHTHPOBKa OOPasoOBaBLUNXCA MPH 3acTbIBAHHH pacisaBa Kpt 
CTaJJIOB BHYTPH 30H OMPefeAeTCA JIMIb OCOOCHHOCTAMH OPTOKPUCTaJIHE. 
wun. Tak, KpHCTaJJIbl paHHero TYPMaJIMHa OOpasyioT «COMHIa» BOKPyr KCeHi 
JIMTOB WIM OPMeHTHPYyOTCA MepneHAHKYNAPHO KOHTAKTaM MePMaTHTOBbIX TE. 
cleqya 3a MX usrHOamn. IlofoOnble HaOsIOMeHHA yKa3bIBaloT Ha TO, YTO MOP 
JIOTHYeCKOe PaSBUTHE MerMaTHTOBbIX MOOCTeH 3aKOHYHMOCh NO KpUCcTaJIMS. 
IMM B HUX paciiaBa u 4TO (bopMa, a TakxKe TeKCTypa H CTPyKTypa Te BHOocTe 
CTBHM He MeHssuCcb. TlepeuucieHHbie takTbI, BMecTe Cc cbakKTaMH HaXxOXKJeH} 
OMHOBO3PaCTHBIX Me€fMaTHTOBbIX Te MIaCTHHUATOH M OBabHO COpMb! B OF 
HaKOBbIX TeOJIOTHYeCKMX YCJIOBHAX HM HeMOcpeAcTBeHHOM Omu30cTH pyr < 
Apyra, HE MO3BOMAIOT OOBACHATH MPOHCXOKMeCHHE OBAJIbHBIX (OPM Te UX 6 
MHMpoBaHiem. 

Bulle OTMeyaJIOCb, UTO OBAJIbHbI€ N€TMATHTOBbIe Tea, (OPMa KOTOPBIX | 
3aBHCHT MIPpAMO OT CTPOeCHHA TPeMH, OObIUHO PpacnonaratorcaA B TUCOLMp 
BaHHbIX NOpOaX 3OHbI 9KZOKOHTAKTA KPYNHBIX MIYOMHHBIX MATePHHCKHX MTP 
3HBOB. ITO NOSBOIAeT PaCCMaTPHBaTb TakHe YCJIOBHUA Kak OaronpHATHBIe 
BOSHHKHOBCHHA MePMaTHTOBbIX TeJI OBaIbHOM PopMb!. Kak u3BecTHo, npesnosl 
rajoT, YTO B STHX YCNOBHAX TOPHbIe NOPOMbl UCMbITHIBAIH HeEKOTOPOe pa3sMaA 
yeHue (*,°,1°), a 3anomHUBUIMH TpeuMHbI NerMaTHTOBbIit pacniaB — 6ecuucae 
HbI€ BHEWHMe TONYKM Pa3sJIMYHOH CHbI HM HallpaByesua. B Tako o6cTaHoB 
mu06aH MOpWuA PacniaBa, B COOTBeTCTBUM C MpHHUHNOM Jle-I[larenbe, Hep 
Oe%KHO CTpeMusIaCb NPHHATh Han6onee ycroiuuBy1o cbopMy, Mp KoTOpoi cy 
MapHad SHeEPrHA BHEIMHAX TOJYKOB Ha paciaB Oblwia Obl MAHUMaJIbHON. B une 
me Takat topMa JoxKHa OOaqaTb HavMeHbUel yyenbHol moBepxHocTS 
T. €. HaNOMHHaTb Wap. Teyenuio mpolecca «Wiapoo6pas0BaHuA», M0-BUJMMOM 
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cmoco6cTBoBasia TakxKe CBOOOJHad MOBePXHOCTHaH SHEPrus, Po’ KOTOPOTi B 
YCIOBHAX OJIM3KUX MVIOTHOCTeH CpefbI HM pacnaBa Mora ObITb 3HauNTeNbHA. 
PasHulla yKa3aHHbIX aHepruit (CyMMapHOli 2HeprHuM BHELIHUX TOYKOB U CBO- 
OoMHOW MOBepXHOCTHOM SHEprHu) B ABYX COCTOAHHAX (MacTHHUAaTOM u wapo- 
BUJHOM) M ABJIANACb, NO HaLIeMy MHEHHIO, ABuxKyuIel CHO sTOFO mpowecca. 
Ilostomy B HeCNOKOHHOM TeKTOHMUeCKOH OOcTaHOBKe MPM HaM4uU MulacTu4- 
HbIX BMEILaIOWHX MOPOA TPellHHbl, SaMOMHEHHbIe MerMaTHTOBbIM pactiaBoM, 
HOKHEI ObWIM MpOLOMKUTb cBoOe MopdouorMyecKoe PasBUTHe, MpucnocobraAa 
Ne€PpBHUHEIe (POpMbI K PopMe, HanoMuHaloWleH Wap, JO Tex Nop, noKa 3arTBepze- 
BaHHe paciilaBa He MapaJIM30Bal0 Obl BOSMOXKHOCTbh 3TOTO Pa3sBUTHS. 

B W3BeCTHOM MpOTHBOPeuHMH C H3/IOX%KeHHbIM, Ha MepBblli B3TIAL, Haxogqurca 
JIMIb TO OOCTOATEIBCTBO, YTO MHOTHe MerMaTHTOBble Tela B pacCMaTPHBaeMbIX 
YCIOBHAX BCE KE HMEIOT MlacTHHYAaTy1O (bopMy, OOHapyXUBAaIOMLy!O HEKOTOpyr10 
SaBHCHMOCTb OT INepBHYHOTO CTPOeHHA TPeUIHH. 

Tleraibupie noneBbie HaOMOLeHHuA HM aHanus MMTepaTypbI, OTHOCAIUIelica K 
HCCeOBaHHIO aHaJIOTMYHbIX MermMaTuTos (*,°,°,8,1"), moKa3bIBaloT, YTO M@XxKLYy 
OJHOBO3PaCcTHbIMH MerMaTHTOBbIMH TeJlaMH MlaCTHHYaTOM WH OBaIbHOM opm, 
3aJleraloulHMH B OJ[MHAKOBbIX TeOJOTHYCCKHX YCJIOBHAX, HMEIOTCA CYLLeCTBeH- 
HbIe pa3zvIHuHA. 

1. Ja nmermaTuToBbIX Tel MWiacTHHYaTOH WOpMbl XapaKTePHbI MeIKO- Hi 
CpeHeKpHCTaJIMYeCKHe CTPYKTYPbl, MACCHBHbI€ HM YUaCTKOBbIe TeKCTYPbI, a 
TakxKe MpocTeHwiaA 30HaIbHOCTh, BbIpaxKaloulaicA B HaJIMYMH YeTKUX allHTO- 
BUJHbIX OTOPOUeK HW YECJIMYCHHH pasMepoB MOposoobpa3syiolwlux MMHepaJOB B 
OCeBbIX YacTAX KH. []nactuHyuaTHle Tea OOMMHO KaTaka3HPOBaHbI HW 6eLHbI 
NHEBMATOJIMTHYCCKHMH (MYCKOBUT, TYPMAJIHH, anaTHT HT. 1.) MW PeKOMeTaJIb- 
HbIMH (OepHJII UT. 1.) MHHepasamu, OOpasylollMMUucA B Mpollecce nocmeqoBa- 
TCJIbHOFO 3aCTbIBAHHA MerMaTHTOBOrO pacmaBa. BpicoKoe B pxjle culyyaeB Co- 
epxkanue, HampHMep, MYCKOBHTa B NerMaTHTaX MacTHHYAaTOH PopMbI OObIUHO 
CBA3aHO c mpolleccamMu Ooslee NO3/HerO 3aMeLLeCHHA, Pa3BUBAIOUeroca BAOJIb 
TpeuiMH. [IHeBMaTosuTuYecKOe BO3JeHCTBHe MaCTHHYaTbIX TerMaTHTOB Ha 
BMEelaiollve Moposybl ca6oe. Ckaqku TeYeHHA B 9K3OKOHTAKTAaX Tei OTCYT- 
CTBYIOT. 

2. J[A MerMaTHTOBbIX TEI OBAaIbHOH CPOpMbI XapakTepHbI KpyNHO-, HHOra 
THraHTOKpHCTaIH4eCKHe CTPYKTYPbl H XOpOWIO BbIPaxkeHHaA KOHIeCHTPHUe- 
CKaA 30HaIbHOCTb. AMIMTOBHAHbIe OTOPOUKH KaTakJ1a3HPpOBaHbl, pa3s0pBaHbl WIM 
copcem orcyrcTByioT. [lerMaTHTaM CBOHCTBeH ClaOblii KaTakIa3, THE3OBOe OG6o- 
TalleHHe Tel MHEBMATOJUTHYCCKHMH HW PeKOMEeTAIbHbIMA MHHepasiaMu, CBA- 
SaHHbIMH C MpolleccaMH BHYTPeHHeFO 3aMeLICHHA, H CHJIbHbIM MHEBMATOJIH3 
BMeULaIouuxX MOpok. BpinyKble Tea OBaIbHOM COpMbl HepeKO COMpoBoxKsla- 
JOTCA OPeCOJIOM M@JIKHX CKaOK TEYCHHA WIM TOPpPHPOBKON BMeuLaOWHX NOpod. 

TlepeuvceHHble pa3yiMunA Mey MerMaTHTOBbIMH TelaMH MWacTHHuaTON 
H OBAJIbHOH (CPOPMbI MOKa3bIBaIOT, YTO OBAaJIbHbIe Tela, B OTMM4YHeE OT Mac- 
THHUATHIX, 3ACTHIBAIHM M3 Nopuu (uacTeH) MermMaTuTOBOrO paciviaBa, 3HayH- 
TeJIbHO Ooulee OOOralleHHbIX MHHepasu3aTOpaMH. YNOMAHYTHIM NOPLHAM OOBIYHO 
CBOHCTBeCHHbI NOHW2KeHHbI€ BASKOCTb HM TemMepaTypa KpucTanIM3sauHh. [lostomy 
TaKHe MOPWHH paciiaBa OONaaH JWIMTebHBIM MepHOROM CylleCTBOBaHuA. 
B HecnoKoMHbIX TeEKTOHHYCCKHX YCJIOBHAX MPH HaJIMYHH WIaCTHUHbIX BMeLLalo- 
IUX MOPOM TPeULMHHbIe MOJOCTH, 3aNOJIHeHHbIe pPacilaBOM C YyKa3aHHbIMV 
CBOMCTBAMU, MO-BHXMMOMY, MMeJIM BO3MOKHOCTh MPOMOKUTebHOrO Mopdouio- 
THUCCKOTO PasBUTHA, B pe3YJIbTaTe KOTOPOrO, KaK OTMe4AaJIOCb BbILMe, OHH MOTI 
mpHoOpecrH oBasbHy1o cpopmy. TpeniHHbl, 3anouIHeHHble MOpMAMM TOTO %Ke 
pacniaBa, OO€AHEHHBIMA MUHepasu3aTOpaMH H, CJlefOBaTeIbHO, OONaaBLWIMMH 
KPaTKOBPeMeCHHBIM MepHOJOM CyllecTBOBaHHA, B TEX 2K TeOJOPHYeCKUX YCJO- 
BUAX He MCHAJIN CBOeH NePpBOHATaIbHOW KOHurypalluu, Tak Kak HaxOMBIUAcA 
B HUX pacmiaB, BepOATHO, 3aCTbIBa Mperxke, yeM HayHHasacbh Jedopmallusa 
CTeHOK STHX TpeulMH. B oOcTaJIbHbIX CJyyaAx moptposiornueckoe pa3sBuTue 
ZalOJIHCHHbIX pacmwlaBOM TPeUIHHHBIX  MOOCTeHi OCTaHaBJIMBaIOCcb Ha 
CTYMeHAX, MPOMeXKYyTOUHBIX Me*KAY KOHPMrypalHAMH IlepBHUYHEIX TPellMH 
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M OBaJIbHbIMM (bopMamMu. Takopa, Ha Halll B3rAX, OHA U3 BOSMOMKHBIX TIPHYH 
OOpas0BaHuA B PaCCMOTPCHHBIX YCJIOBHAX HEKOTOPHIX OBaJIbHbIX MopM mer 
MATHTOBbIX Tel, OGNMalarouluxX YepTaMH CHMMeTPHH. 

IIpeqmaraeman cxema Mopcouoruueckoro pa3sBHTHA 3allOJHEHHbIX paciaBo 
TPeCLHHHbIX WoocTel, C yYeTOM crleltupMyecKHx OcoOeHHOCTeH, MOxeT ObITH, 
BHIMMO, HCNONb30BaHa TakxKe MA OObACHEHHA MPOUCXORKeCHHA OBAJIbHbI 
(POpM HeEKOTOPHIX PYOHOCHHIX TJ, ABJIAIOMIMXCA JIEPKOJIETYYMMH HU JerKOMaB- 
KHMH JlepHBaTaMH MarMbl HW OOpa3YIOWIMXCA B aHAaJIOrMUHbIX YCJIOBHAX. 


MuctutyT MHHepanorMu, reoxXHMuu U Iloctynuao0 


KPHCTaJIOXHMHH peKHX 9JIEMeHTOB 22 XT 95s 
Axkaylemukz HayK CCCP 


LWHTMPOBAHHASA JIMTEPATYPA | 
1K. A. Ba acon, Mss. AH CCCP, cep. reon., Ne 1 (1956). 2? ©. UH. Boangecn, 
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Hoxunans Akagemun nayx CCCP 
1959. Tom 125, N 6 


IETPOTPA®H f1 


A. M. TAIT 


OCHOBHBIE NOPOJbI KPHCTAJWJIMYECKOFO ®YHAMEHTA 
BEJIOPYCCKO-JIATOBCKOrO MACCHBA 


(ITpedcmasaeno axademuxom JI. C. Kopocuncxum 22 XII 1958) 


['nyOokuM OypeHveM, mpoBeyeHHbIM Ha TeppuTopuu VBbescKoro paliona 
Ppofvexckoli 06.1. no] BepxHemesoBpimu (c. MopuHo) uv BepxHes0KeMOpuiicKuMH 
(c. SyOkoBu4uu) oToOxKeHUAMH (*), BCKDPHITHI CBOeCOPasHbIe TeMHOILBeTHEIe 0- 
POJbI OCHOBHOTO cOcTaBa, KOTOPbIe MOryT ObITb OTHECEHI K HawGoulee ApeBHUM 
MarMaTHYeCKHM OOPa30BaHHAM, H3BeCTHbIM Ha TeppuTopuu BenopyccKo-JIu- 
TOBCKOrO KpHcTasMyeckoro MaccuBa. Kak nokasamu reotbusuueckue ucculeso- 
Banna (*,*), 2TH NOpOsbl XapakTepH3YIOTCA NOBHILCHHbIMU Ma@rHUTHBIMH CBOTICT- 
BaMH VW ABJIAIOTCA NPW4YHHOM MArHHTHbIX HW paBMTaWMOHHbIX aHOMaJIMM paiiona 
Vere. Ilomo6uoro pola aHomaJiuu O6pasyloT pA, mosoc, pacnowlararouluxca B 
oOuleli 30He CeBepo-BOCTOUHOrO MpocTupaHua B Mpesenax BenopyccKo-JIutos- 
CkOro KpHCTaJIIMYeCKOrO MAaCCHBa. ITO WaeT OCHOBaHHE TOMaratb, YTO NOposHl, 
aHaJIOrMyHble Mopofam cc. Mopuxo u 3SyOkoBu4un, WMpoKO pacmpocrpaHeHbl B 
pavHoHe yNOMsAHyToro KpHCTasiIMueCKOTO MaCCHBa, H UX MOApoOHaA XapaKkTe- 
pucTuKa lpeycTaBuT uwHTepec AWA reomoroB u Treo*u3HKOB, 3aHHMaroulMNxca 
usyyeHHem foKemMOpua PyccKoli nuatcdopmpt. 

Ileppoe KpaTKoe onucaHue 9THX NOpog Spiwto AaHo IO. Up. TlonopunKunon, 
HM M0 Ha3BaHvem ra66po u raGOpo-HOpHTOB OHH BOI B AMTepatypy (**). 
JleraibHoe ux u3yyeHHe Ha OOpasllax KepHa, NepesaHHbrx Ham A. C. Maxuauom, 
NOCJy2KHIO MpesMeTOM HacToAuLero COOOIeHHs. 

Tlopogp stu OblH BCTpeyeHbI CKBaxkMHaMM B cc. Mopuyuo u SyOKoBuuH 
Ha riyOuHe 134,5 u 254,0 m coorBeTcTBeHHO HM Mpo6ypeHb! Wo rayOunp 170,2 
u 288,8 m. Ilo BHelIHeMy BUY 3TO TEMHO-cepbie, MOUTH YeEPHble NOPObI, B CHJIb- 
HOW CTenmeHH pasrHeliCOBaHHble, OCOOeCHHO B BepxHelt uacTH. THeHcoBaTocTb 
nopow mosyepkuBaerca MIOCKONAaPaJIIeAIbHLIM PaCMosOXeHHeM UelllyeK ONO- 
THTa, COJep%KaHve KOTOPbIX MOBbIMAeTCA B CaHWeBaTblx yyacTKax. IJopona 
HMeeT CPeNHEZeEPHHCTYIO CaHIeBAaTYIO CTPYKTYPy, OOYCJIOBJIEHHY!O0 TJIOCKO- 
TapaJJesIbHBIM PacnoyowKeHvem vellyeK OuoTuTa Ha OOMeM Coue aJMOTPHO- 
MopduosepuHucrou Maccpl Nopogbl. B HekoTopblxX yyacTKax Ona runuAMOMopdHo- 
3ePHHCTad rpaHHTOBUHaA usH THNMYHO ra0Opopad. HepeqKu crpyKkTypbl 
3aMellleHHA H KaTaksla3a. 

O6uijHi MMHepaJIbHbI cocTaB MOpOsbl B HaWOosee CBeEXKUX PaSHOCTAX, Ha- 
mpumep c rayOunp 287,0 m (c. 3y6koBu4n), npescraByAeTca B Cue] yIOIleM 
Buje (B JIMHeMHEIX MpoueHTax): nmarMoKsas 52,6%, mupoKceH 9,8%, poro- 
‘Bad OOMaHKa B e(MHMUHEIX 3epHax, OnoTuT 13,1%, KBapu 5,4%, pyyHbIe 
‘MuHepanpt 8,6%, KambuuT, CepuuuT u xopuT 6,9%. B Buge eqMHMUHbIX 3epeH 
TIPHCyTCcTBy!IOT allaTHT, PYTHJI HM WHPKOH, MMHEepad M3 rpynnbl cepneHtTHHa — 
‘aHTHPOpHTa, WOM3HT HM MYCKOBHT, KpoMe TOO KBapIl M MMKPOKJIMH. 

OrieibHEIe MMHepasbl XapakTepM3yIOTCA CJeLYIOUIHMH OCOOeCHHOCTHMH. 

IlnaruvoKka1a8 Ha riy6oKux ropH30HTax JOBOJIbHO CBEKHMK, HO TPellH- 
Hogar. Ilo cocrasy coorsercrayer ansesuHy Ne 43 (c. Mopuno, cpequee u3 23 
‘M3MepeHult mo merogy E. C. Degoposa) u Ne 42 (c. 3y6KoBuun, cpemHee 3 30 
waMmepenuii). Stu JanHble NOATBep2xaloTca HSMepeHuAMH BeIMUMHEI N wa cial- 
HBIX MocKocTAx mlarvoksasa m0 (001) u (010), papHott 1,549 qua narMoKlasa 
ic. Mopuuo uv 1,551 qna niaruoknasa c. 3yOxosnun. M3 Comee vem 90) “3MepeHHi, 
CHEMMAIbHO MPOW3BeMeCHHbIX JIA MeTPOJOPHYeCKUX KOPPeNAMWMM, Ha 3epHax 
WWiarnokKsa3a O6eMX CKBaxKHH YCTaHOBJeHO, UTO MpeoOaawlluM 3aKOHOM 
NBOMHUKOBAHHA ABNACTCA aJIbOUT-3CTepebCKHH, B MeHbINelH CTeMeHH Pacmpo- 
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CrpaHeHb! aJIbOWTOBbIe vw KapvicOaycKue ABolHuKH. V3peqka BcTpeyaiorca 
ZBOHHUKUM MO MepHKJIHHOBOMY 3aKOHY. 

IlupoKceH mpefcraBieH aBrHTOM HW rMMepcTeHoM, HO CTeleHb COXpaH- 
HOCTH MX, OCOOeCHHO TuNepcTeHa, YBEJIHUMBaeTCA MPOMOPUHOHAIbHO y]laJieHHI0 
OT UpeBHeli KOpbl BbIBeTpHBaHHA. OntuyecKkHe KOHCTaHTbI aBruta: c:Ng= 
= 38—52°, 2V=54—66°, nonoxutTenpan, Ng = 1,712+0,002, Nm = 1,695(!),, 
N, = 1,687+0,002, Ng—N, = 0,025 (c. Mopnuo); c:Ng= 49—60°,| 
2V=67°, nonoxuTenbubii, Ng=1,705+0,001, N,=1,683 + 0,003, Ng — Np= 
=0,022 (c. 3y6xosuyun). TunepcreH u3 c. Sy6xosnun: c:N¢g =4—10°, unorga) 
0°, 2V=80°, orpumatetbHp, Ng = 1,694+0,002, N,= 1,680 + 0,002,, 
Nzg—N, 0,014; B nopoge c. MopnHHo rumepcreH MOJIHOCTbIN 3aMelIleH | 
MUHepasiOM M3 Tpynmbl CepneXTHHa — aHTHFopHta. 

BuUOTHT, OarohapaA CBOeMy MVJIOCKONapaJJICIbHOMY PaCIOJIOXKEeHHW, | 
YaCTHYHO ABJIACTCA MHMHepasioM GOulacTe3a NOposbl. ITO MoOATBepxaeTcA He} 
TOJbKO WHPOKUM Ppa3BHTHeM CTPyKTyP KaTakJla3a MOpObl, HO H NMOABJIEHHeM| 
HOBO TeHepallMH OMOTHTAa, Pa3BHMTOH MO MWIOCKOCTAM Cpe3aHHA, KOTOPbIMH| 
opaxKeHbl Ooee KPyMHble MWIacCTHHKM 9TOTO %e MHHepasa. Oe pasHoBuy-) 
HOCTH OMOTHTa HO ONTHYeCKHM CBOHCTBaM MexKly coOoH He pa3uMUaIOTCH: | 
Ng= 1,650+0,002, N,p,= 1,599+0,001, Ng— N,= 0,051. Ananoruunpimn| 
ONTHYCCKMMH KOHCTaHTaMM XapakTepu3yetca uM OnoTuT c. Mopuuo. | 

PoroBad OOMAHKA MpefcTaBseHa OObIKHOBCHHOH H AKTHHOJIMTOM, 
O6bIKHOBeHHad poropad OOMaHKa c ¢: Ng=17—20° u muieoxpov3Mom OT xKell- 
ToBaTO-3eneHoro 10 Ng Ao cBeTs0-3eeHOBaTO-xKeTOrO 10 Ny, —2V=72—-78°, 
Ng= 1,676+0,001, Na= 1,661+0,002, N,= 1,650+0,003, Nz,— N,= 0,026 
(c. Mopuuo). AkTuHomuT xapaktTepusyetca c: Ng = 10°. 

KBaptl mpefcrapieH JByMaA reHepawuamu. Ileppaa cocTouT “3 Kpyn- 
HbIX, CHJIbHO KaTakKJla3MPpOBaHHbIX 3epeH. Jipyraa mpescTaBsieHa MeIKHME 
MO3aHUHbIMH 3€PpHaMH, HMECIOWLHMH BU WpOXKHJIKOB WIM WeMeHTa B Macce pa3- 
ApoOJeHHbIX 3epeH MlarMoksa3a. 

KanmueBui nomeBok WnatT BcTpeyaerca B BUZe AHTHMEPTHTO- 
BbIX BPOCTKOB B aHJe3HHE, HMCIOUIMX OOBIYHO UeTHIPeEXYFOMbHYyIO Popmy, Kak Obi 
OrpaHHYeHHyt0 MIOCKOCTAMH CnakHocTH. Koopyunatel mosoca cnaitvoctru (021) 
KaJIMeBOro HOeBoro WihaTa u3 Moposy c. 3y6KoBuyH Ng= 56°, Nm= 36°,, 
Np= 82, 2V=79°, orpuuatenbublit. TI]pupeqeHHble aHHbIe MOSBOIAIOT OTHECTH | 
HCCJ€QOBaHHbIM KaJIHeBbIli MOeBOM WMaT K MHKPOKJIMHY. 

B kKayecTBe aKI[eCCOPHbIX MHHepaJIOB B MOPOe MPHCYTCTBYIOT alaTHT, HJIb-+ 
MeHHT, MarHeTHT M TeMaTHT B CTPyKTypax pacnaja. | 

AtlaTHuT MpefcraBmen OObIMHLIMH JIA HeTO MpH3MaTHYeCKUMU 3epHaMi 
C HeCKOJIbKO 3aKPyIvIe€HHbIMH KPaaMH. 

UnbMeCHHT H MArHETHT SPHCyTCTBYyWT B MOpose B TECHBIX Cpa- 
CTaHHAX Apyr c Apyrom. Ilo KomMuecTBeHHOMY cOJepxKaHuto OObINHO Mpeobula-} 
Maer wuibMenut. IlocnenHuli mpefcraBleH MacTHHUaTbIMM BBIeIeHHAMH, ¢ 
3a3yOPeHHBIMH OFpaHHueHHAMH B pesyJIbTaTe pacrBopenus. Becbma xapaxrep-| 
HbI JIA HIbMeHUTa CTPyKTYPbI pacnafla ero C reMaTHTOM, B BUe KOCOYrOJIbHOH 
pellleTKH TreMaTHTa B HJIbMeHHTe. B cayuae CpacTaHHA WIbMeHHTa C MarHeTH- 
TOM pellleTKa TeMaTHTa OJHOBPeMEHHO pacceKaeT BbIeeHHA OOOMX MUHEpPasoB. | 
Bomee nosqHuli reMaTuT KOppofupyer paHee OOpasoBaHHble pyAHbIe MHHEpaEl. | 
COBMeCTHO C HAMM HepefKO MIpucyTCTByer HM JIMMOHHT. ' 

B uncle Apyrux BTOpHYHbIX MHHepasIOB, KpoMe JIMMOHYTa MW 4aCTH reMma-| 
TUTa, B NOpose MPHCYTCTBYIOT: KaJIbIMT, MHHEepasl U3 PTpyMlbi cepnesxtHHa—axH-| 
THFOpHTa MU XJIOpHT. 

KaJlb WUT raBHbIM O6pa30M pa3BHT B BepXHell uacTH BCKPbITOM CKBa- 
*%HHAMM MOPOMbl, Te OH COXPaHWJICA CO BpeMeHH OOPa3s0BaHHA ApeBHe Koppl 
BBIBeTpHBaHuA. B HeKOTOPEIX WIMCpax cofepxaHHe ero jocturaer 60%. Pas- 
BHT OH MO IWlarHoKasy WH TeMHOMBeETHLIM MMHepaslaM, B MeHbIUel cTeneHH 
oOpasyercs Ha Mecte Ovoruta. Kpome Toro, BcTpeyatorca Tak2Ke MPOXKMJIKH KaJib- 
WHTa, CeKyuMe Oolee cCBexUe PasHOCcTH NMOpogx no riyO6uue. Ontuyeckue ero 
CBOHCTBa OOBIUHHI, 
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XOP4UT pasBHT MiaBHBIM OOpa3s0mM mo mMMpoKCeHy u poroBol OOMaHKe 
PeAKO TipHypoueH K TPellMHaM B MvarMoksia3se. OnTHYeCKHe KOHCTAHTHI XJIO- 
ura u3 c. Mopuxo: Ng= 1,599-40,002, Nm= 1,580+0,002, Np = 1,586-+0,001, 
lg— Np= 0,013; munepan cna6o zByocubili, orpulatenbubili, MJIeOX poupyer 
T CBeTJO-3e/IeHOBATO-*KeNTOrO 10 Np JO cHHeBaTO-3emeHoro m0 Ng — Nm. 
OrmacHO STOMY MO2xKeT ObITh OTHECeH K Tpynme anTHroputa (?). 

Kpome ONHCaHHOFO BBIIMe XMOPHTa, B NOposxe mpucytcrByeT TOHKOUeLLyii- 

aTbIM MHHEPaJI, KOTOPbIM PasSBHBaeTCA MPeHMYLIeCTBEHHO NO CnalnocTH aBruta 
oOpasoBaHHeM MeresbuaTLIX CTPyKTYp 3amemleHus. Tunepcren xe MoOMHOCTHIO 
ameutaeTca (c. MopHHo) MHHepaJioM, KOTOpbIi HMeeT CBETIO-2%KeTYIO H CBETIO- 
ypylo oKpacky, BecbMa Ca6o nuleoxpoHuHy10 B TeX Ke TOHax. Kpome Toro, 
WHepasl HMeeT XOPOWIO BbIPaxKeHHYIO CNaHHOCTb MO OMHOMY HalpaBwenuio u 
MAUMTEJIbHO MCHEe OTYCTJIMBO BbIPaKeHHYIO OTJCJIbHOCTb, HMEIOULYIO CTYyIeH- 
aTbIM XapaKkTep, OPHeHTMpoBaHHy!o Noy yrsiom 50° oTHocuTebHO CnafinocTH. 
accMoTpeHve Ha cTomMKe PefopoBa MoKa3blBaeT, UTO MHHepas OOMaqaeT OYCHD 
aJIbIM OTPHWaTeJIbHbIM yIJIOM ONTHYeCKHX ocel HH OANOOCeH. IloKasaTemu ero 
BeTONIpeOMMeHHuA cenyiommMe: Ng = 1,585+0,001, NM, =1,578+0,001, 
lg— Np= 0,007. Ha ochopaHuu MpHBeeHHbIX aHHbIX MHHepasl OTHECeH HaMH 
-Tpynne ayTuroputa tuna Oactuta. Kak BHqHO M3 OMNCaHHA NMOpok u3 
KBaxkuH cc. MopwHo u Sy6KoBuyuu, JIA HAX XapaKTepHO HawMuue auVO- 
PHOMOpdHosepHHCcTOH raOOpoBoH mu claHWeBaToM cTpyKTyp, MpHyuem nocweL- 
Axl UMe€CT BTOPHUHbIN XapakTep. B MuHePaIbHOM cCocTaBe NOpox oOparmjaer 
a ceOA BHHMaHHe NpucyTcTBHe CpesqHero mMarMoKsa3a (aHye3HHa), HeCKOJIb- 
O Oomee KHCNOrO, HexKeIM y THNMGHOrTO ra66po. IIpucytcrsue B nopose 
oee MO3qHero KBaplla HM MUKPOKJIMHA CBUJeCTELCTBYeT O MPOABEHHH MIpo- 
ECCOB KaJIMeBOrO H KPCMHHEBOFO MeTACOMATO3A, KOTOPbIM MOBeprasiacb Mo- 
ofa. XUMUYECKHH COCTAB CBEXKeH NOPObI H H3MCHEHHIX €€ PaSHOCTel WJIVJIOCTPH- 
yeTCA aHaJIH3aMH, BbINIOJIHCHHbIMH MO HalleH mpocbOe B maOopatopuu Kues- 
<Oro reOlOrMyeCKOrO YMpPaBJIeHHA, Pe3yJIbTATbl KOTOPbIX, COBMECTHO C Mepe- 
jeTamu ux mo metogzy A. H. SaBapuukoro, mpuBexeHb B Tabu. |. 
_ IIpu cpaBHeHuv YHCIOBbIX XapaKTePHCTHK H3YYeCHHbIX MOPOA C HOPMATHB- 
bIMH cocTaBamu no Jlanu npexye Bcero ycTaHaB/IMBaeTCA MpHHaViexKHOCTb 
"AX NOpod K rpynne GasuToB. Bmecre c TeM, NO Mepe YMeHbIUeHHA PyOHHbI 
WleTaHUA, OTUETIIMBO BbICTYMaIoT (PaluaJIbHble H3SMCHEHHA NOPO, CBASAHHbIe 
BTOPHUHbIM MpeoOpa3s0BaHhem. He3aBucuMo OT HaJIHYHA B MOpOse FHeHCOBAaTHIX 
-MACCHBHBIX pa3HOCTeli, UHCIOBbIE XapaKTePHCTHKH MOKa3bIBalOT B OOLIEM 
MCHTHYHbIM COCTaB Pa3JIMUHbIX YaCTeH MOPObI. ITO OOCTOATEMbCTBO CBHACTEIb- 
(BYeT O TOM, YTO OTJEbHbIC CTPYKTYPHO-TeKCTYPHble OCOOeHHOCTH MOpOsbl 
3IMIOTCA TIPHOOPeTEHHBIMH B MpoOllecce SBOJIOWUMH, a OTICJIbHbIe ee UaCTH CBA- 
1HbI OOMIHOCTHIO MpoucxoxeHua. JLonOIHUTebHbIC YHCIOBIE XAPAKTePUCTHKH 
WKAaSbIBAIOT, UTO MOPOMa ABJIACTCA CHJIbHO 2Kee3HCTOH, MPH YMepeHHOM CO- 
(HOILEHHH ~VM3BeCTKOBOM KM (cbeMMYeCKOH YaCcTeH NOpObIl. COOTHOMeHHE KaJINA 
HaTPHA B CBeX%KUX Pa3HOCTAX MOPOb NOKasbiBaeT MpeoOsawanune NocseqHero, 
yryla Kak B BepXHHX, Ooulee H3MCHeEHHBIX uacTAX ee (oOpasuE! Ne 3, 26, 30) 
au peskKO mpeoONafaeT, MPH HHYTOXKHOM COJepxKaHHM HaTpHA. Tlocnenqnee 
OKa3bIBaeT, YTO MPH H3MeHEHHH NMOPOAbl MPOHCXOAMT WHTCHCHBHbIM BbIHOC 
ATpHA M3 COCTaBa MOJIeBbIX WIMaTOB HM HaKOMNJeHHe B MOpOse KaJiWA, 3aKJIt0O- 
SHHHOTO B IJIMHUCTO-CJIOMMCTOH ee YacTH. 

Ha ocHoBaHHH MHHepasiorMyuecKkoro H XHMMYeCKOrTO WM3yYeHHA MOpok U3 
cBaxkHH cc. MopuHo u 3y6KoBHuN MX CyelyeT OTHECTH K raOOpo UM YaCTHUHO K 
166po-HOpuTaM, BBUAYy MpHcCyTCTBUA Ha HEKOTOPbIX UX HHTepBaslax TuMepcTena. 
AJIbHaA CTeMeHb pasrHeHCOBaHUA NOpPOA, BbIparKalouladcA B MOABJICHHM MOUTH 
WIHOCTbIO PaCCAHWOBaHHBIX pa3sHOcTeH, MpHsaeT mopose opToamduOouHTOBEIH 
jIHK, 2 YMCHbIUeHHe CTeMeHM pasrHelicoBaHuA C rayOMHOM CBUJeTebCTBYET, 
OHO CTOPOHbI, O YaCTHYHOH aCCHMMJIAILMH MarMOH OCHOBHOrO COCcTaBa WacTH 
WILL JIPeCBHUX THEMCOB, CYKMBIIAX PaMOM AIA NaHHOrO MyTOHA, aC ApPyrou, 
WKASbIBACT CHJIBHYIO CTeMeHb JHHAMOMeTaMOpdu3Ma NOpObl, BOBJIEYCHHOH 
cKlaqKooOpazoBanne. CKBaxKMHaMM BCKPbITa TObKO MepHepuyecKkant YaCTb 
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TadOmula 


c. S3yOKOBHU 


c. Mopuno 
fo 2 . Ne . No . No 59, | o6p. Ne | 
Gp NYO: op. No 24, o6p. No 26, oop pes op pa Nut ee fo) 3396 
aim’ | 4688 ae 50 550,0 m 259,6 279,8 285,6 
CojlepxKaHue B BeCOBbIX MpomeHTax | 
SiO, 42,12 46 ,12 49,80 44,06 48,79 GP, Bs! 51 , ou 
TiO. 2,40 Peksi0)- PAY 2,40 7a, PAS, 2,40 2, Zee 
Al2O3 11,83 15-52 sae Ths 13,00 14,04 14,20 14,82) 
Fe,O3 4,00 9,50 10,00 10,49 Hel laa: 8,86 7 444 
FeO AMP2 5) 4,40 dL (Ou Le) ZOD 3,64 3, 7% 
MnO 0,10 0,13 0,06 O13 0,04 0,41 0,188 
CaO 7,38 8,88 4,00 7,10 6,42 7,66 8, 201 
MgO 3,69 4,34 3,50 Sol Pal 4,43 4 , 88% 
K,0 Ball 1,83 6,09 5,08 Vet 1,46 A 2 
Nas,O 1,08 2,74 0,44 0,46 ip AVP Ves 2, 67) 
P.O; 0,88 0,86 0,70 0,74 0,63 0,62 0,584 
SO3 Oncy” AAD, CJ. (Rae7/ CJ. CJ. 0,29 
IMG Moe a0 8,75 1,30 6,70 8,50 2eoo 1,40 1, 26) 
—H,0 en) 0,30 yO) 2,50 DO) 0,45 0, 60)) 
Cymma | 100,34 | 99 ,84 | 100,44 99,78 | 100,28 | 100 ,00 | 99 , 67) 
Uncsopple xapaktepuctuku no A. H. 3apapuykomy 
a 8,28 7,46 41,94 10,83 7,46 7,63 7,944 
c 4,92 BAG) OOo AIS) 6,29 6,00 6,34) 
b 29,63 Zl SHO) 19 , 64 HAS DED) 22,69 22,94 
S Hs 66,19 64,90 59,90 64,50 63 ,68 62,844 
Q == (CG Ney a +4 ,43 —6,41 +1,79 +6,10 +3 , 49) 
fe One 50,06 Doron: 50,48 53,06 50,16 45,20) 
m’ Palle ai 35,05 33,46 27.64 38,16 33 , 96 37 , 15) 
Cr 17,94 19,38 9,23 24 94 8,28 15,88 17,65) 
n 33,96 69 ,84 7,60 10,14 66,66 ees 76,68 > 
t 4,10 3,13 3,49 3,93 BEoe Soe 3,16 
a) 13,19 33,14 48 , 46 41,90 42,60 34 , 26 28 , 46 


IyToHa, MpelcTaBaioulad JO HeEKOTOPOM cTeneHH KpaeBble THEHCbI J peBHel 
MHTpy3uBa. [lofo6naa cTeneHb pa3rHelcoBaHHuaA Nopoy He xXapakTepHa Jp 
MOpok Oolee KHCIOrO COCTaBa, H3BECTHbIX He TOJbKO B Benopyccun, HO H 
mpefetax YkKpavHbl, B TOM 4uCe M AA OM3KHX TeppuTOpHabHO K Bess 
pyccuu ra06po-a6paqopuToBbIXx MIyTOHOB Bosibldu. ITO OOCTOATeEbCTBO CB 
WeTebCTBYET O TOM, UTO NOPOAbI, BCKPbITHIe CKBaxKHHAMH BCC. MopuHO uv 3y6K 
BHU, ABJIAIOTCA HanOoslee [PCBHHMH MarMaTHYeCKHMU OOPasOBaHHAMH, H3BeC 
HbIMM Ha TeppuTopun BesopyccKo-JIuTopckoro KpucTasiMuecKoro MaCcHBal 
Ilo Bpemenu O6pa30BaHHA MX MO?KHO OTHECTH K PpaHHemy (HM2KHeapxelicKomy | 
STaly Pa3BHTHA TeKTOHO-MarMaTH¥eCKOH MOABYXKHOM 30HbI. Ilo cpaBHeHuto |f 
HMMM Ooslee JPeCBHUMM ABISAIOTCA JIMMb BMeWalOlHe HX TOJIUM ApeBHuX rue; 
cop. IJpuHHuMad BO BHMMaHMe OJIM3KOe paccTosHNe MexKy CKBa?KHHaMf 
cc. Mopuxo u Sy6Kopuun, He mpeppituatoujee 12 KM, MOXKHO MPHHATb, YTO OHI 
BCKPbIBalOT e/[MHOe MarMaTHYeCKoe TeO, HMeIOULee, COrMaCHO KOHTypaM Malf 
HMTHBIX aHOMasHK (?,°), CeBepO-BOCTOYHOe MpocTHpaHue HM KpyToe Najenude 


Bepoatuo, STOT IIIYTOH HUME€eT TakKe COrlacHoe 3a/leraHve C BMEeLLaoOlleH e f 


TONMeH MeTaMOpduyecKUX NOPOA u Obl BOBJIEYeH COBMECTHO Cc Hel B OporeHy 
yeCKHe JBMXKeHHA Ooee NO3MHHX TepHoos. i 

UuctutyT reoorHuecKux HayK Ilocrynuao i 
Akaylemun Hayk CCCP 20 XII 1958 


WUTMPOBAHHAS JIMTEPATYPA 
‘JI. A. Bapaubsaun, COopu. Teor. crpoenne CCCP, 2 (1958). 25. B. Bod 
Rapeuxko, Jloxa. AH BCCP, 2, No 6 (1958), °5B.B. Bonnapeuko, Jl. H. He 
Borpa6Omeuna, Vs3p. AH BCCP, Ne 1 (1956), 4A.C.Maxuay, J{pepuenasmeo3or 
ckuve oT0%KeHuA Benopyccuu, U3sy. AH BCCP, 1958. 
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Hoxaaye Akaygemuu nayx CCCP 
1959. Tom 125, Ne 6 


TEOXHMHA 
Axayemuk AH Asep6CCP X. H. AMMPXAHOB, C. J. BPAHJT u E. H. BAPTHHILK UH 
AMOY3HA PAXMOFEHHOrO APFOHA B NOJIEBbIX LWMATAX 


HispecTHo, uTO B MOseBbIX WMaTax MOYT MPOHCXOJMTb SHayUTeIbHBIE NOTepH 
paguorenHoro aproua A*°, oOpasoBaBlleroca B HUX B pe3y/IbTaTe payuoaKTUB- 
Horo npespaienua K*°. 


IlocBaujeHubie STOMY BOTpocy pa- 2 ye AS Sle sg ree 
GotH (',”) cofepxKaT sMHeHHbIe MpUub.M- 5 —- ee 
*KEHHA, UCKAaMKarollHve M€XaHH3M BbI]e- 100- 400° 
nenua A*°, Y 3 500° 

B HacTosalem CooOuleHHu MpuBOLAT- Oe 
CA pe3YJbTATbl MCCeMOBaHUA KMHETHKH | IG 800° 
Bpijenenua A‘° Ha AByx OOpasiax Jo- 2s _, \900° 
KeMOpuiickoro nomeBoro wmata. Bawa =. | 
B3ATbI CHTOBLIE dpakiwH pasMepoM <~+ /009° 
-0,053—0,104 mm, HaBeckH KOTOpHIX ~~ 
(1,5 r) nmporpepamucb mp pa3smM4HBIxX ~ -gZl- | [ 
TemnepaTypax B TeyeHHe ompeseeH- | 
HOTO BpemeHu. KouuuectBa ocTaBlleroca 
tlocue mporpepa A*° w3mepsmucb macc- 

CNEKTPOMeTPHYeCCKHM MeTOJOM H30TOT- “3 100° 
Horo pas6apeHua (%). pew a 


TlomyueHHple JaHHble mpecTaBJeHbl 
Ha puc. | u 2, rye no opsuHaTe OTJOKeH HaTypasbHbI OrapudM OTHOLLe- 
‘usa Komuuects A*° nocue mporpesa [A] u A*° no mporpesa [A“]. J\na o6pasya 
No 1 [A] papuo 0,962, a ana oOpasua Ne 20,992 umm*/r. Temnepatyppt mpo- 
rpesa (B °C) yKa3aHbl y COOTBETCTBYIOINMX KPHBBIX. 

Jia WHTepmpeTauuu MOJYYeHHbIX KPHBbIX BOCMOMb3YeMCH YPaBHeHHeM 
Audpysuu fa cchepwueckoro cayuas: 


1g] by. y 4 eo| | “(1) 
A n2 & 


40 2 2 
WH H3BeCTHOHM 3aBMCHMOCTHIO MOCTOAHHOH Auddbysun oT TemmepaTypbl 
Dz = DyenE/R?. (2) 


3ylecb t — BpPeMsA MporpeBa HaBeCKH, 7y>— CPpeAHHH pasuyc 3epeH (B HallleM Culy- 
yae 7,= 0,04 mm), n=1, 2, 3..., D.-- Koncranta, E — 3HepruaA akTuBalun, 
R — ragopaa mocTrosHHad, 7 — adcoioTHad TemMMepaTypa mporpesa. 

Vis puc. | (odpazen Ne 1) BugHO, To KpuBEIe mporpesa mpu 800 u 1100", 
BONpeKH 3aBucHmMocTH (1), WMeIOT TOPH30HTaJIbHbIe YYaCTKH 3HaUHTesIbHOK 
mpots2KenHoctu. HakOH KPHBbIX, BOMpekM 3aBucuMocTH (2), yBeMuMBaeTCA 
HE MOHOTOHHO c TemilepaTypolH, a MepMoquuecKW, B HHTepBalax, DasrpaHu- 
YeCHHbIX KPHBbIMM C FOPH3OHTAJIbHbIM YUACTKOM. 

J\1a BbIACHeHUA MpPHpOAbl TOPH3OHTAJIbHbIX YYACTKOB KPHBbIX HeKOTOPOe 
KomMYeCTBO OOpasiia No | ObwWIO H3MeMbYeHO B araTOBOH CTyNKe Jo NyApooopas3- 
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HOrO cocTosHuA, pa3sO6uTO Ha HaBecku no 1,5 ru mporpero npu 800° B TeyeHHe: 


pasimuHOro BpeMeHH. PesyJbTaTbl onpezeieHuaA ocraBuieroca A*° B 9THX Ha- 


BeCKaX MOKa3aHbl Ha puc. | KpectruKamu. TopH30HTaibHbIli yyacTOK He CMe-| 


4pema npoepeba ——— 
Gpema npoepeda ——— 
246 8 12 4h bude 24°66 8 12 Bora. 


700° 


Puc. 2 ‘ Prue. 3 


WaeTCA MO BEPTHKAJIM, a JIMIb yIJIMHAeTCA B CTOPOHY OCH OpAHHAaT. CrenoBa- 
TeEIbHO, HaJIMUMe TOPH3OHTaNbHOrO yUAaCTKa OOYCOBEHO He BeJIMYHHOH 3epeH, 
a CTPYKTYPHbIMM ocoGeHHOcTamM JaHHOrO Mo/eBoro WinaTa. Hayao xe ero 
onpeyenserca sermunHolt D,/r?, BCOOTBETCTBUM C ypaBHeHHeM (1). IIpouece, 
mpoucxogauuit mpu 800 u 1100°, moxer ObITh HCTOJIKOBaH Kak ObICTpO 3aTyxal0- 
lad udpy3ua, ucuepnprBaroulaA coyep- 
Gpema npoepeba ——=— anne A*° B onpeyeieHHor (base, KoTOpas 
24 6 8 10 12 14 fOvac. XapakTepu3yeTCAH MPpHCYWIMMM eH 3Haue- 

HuamMH E wn Dy. 
IlosToMy HHTepmpeTallu10 KPHBbIxX HeEO6- 


eMy KaxKJOH chase B OTeNbHOCTH. Tak, 


coyepxanHe A*° coorpercTByeT KOJIMUe- 
cTBy A*°, BriqenuBuiemyca Jo 800° BKut0- 
YMTeIbHO, HM coctaBseT 0,370 HmM?/r. 


0,046 umm*/r. PesybtaTbl Tako uHTep- 
mperaluv mpefcraBienbl Ha puc. 3 (J u 
II —nomepa (pas). 


I dasy (or 500 qo ~ 650°) ¢ comepxKaun- 

em A*° 0,206 umm?/r, II casy (or 700 
no ~1050°) c coyepxxannem A? 0,659 umm?/r u III tbasy (>1050°) c conepxa- 
Huem A*° 0,067 umm’/r. XapakrTepHoti ocoGeHHOCTbIO 2TOrO oOpa3ila ABJIAeTCA 
HaJIMUHe KHYTIeBOH» (asbl, B KOTOPOii noTepu A*° nponcxo_aT NO“TH MrHOBeHHO 
npu 400°. Oxv Jom! npoucxomuTh 3a cueT mpolleccoB Tuna ecop6unn wn 
KalWINAPHOH udpysun c Masol sHeprue aKTuBalun (cowepxkaHue A*°= 
nity HMM*/r), PesynpraTbl TaKkoli MHTepliperauHH OOpasya Ne 2 manp Ha 
puce. 4. 
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100-400" 


XOAMMMO T1poH3BoguTb no A*, npunaynexa- 


o6pasey, Ne 1 umeer Tpu daz. B I chase 


Bo II dase (900—1100°) conepaxures | 
0,546 umm’/r. B III dase (>1100°) 


Paccy2Kad aHaJiOrHuHO, MOKHO pas- | 
OuTb o6pazsen Ne 2 Taxxe Ha TpH cbasbi: | 


ae 
y Haxaon KPHBBIX Ha puc. 3 u 4 Bo3pacraeT A KaxKON c:basbl C NOBbILLeHHeM 
_MOHOTOHHO, YTO MO3BOAeT MPOWSBeCTH HX aHaH3 B TePMHHax ypaBHeHut 
1) u (2) wu nogTBepxaeT MpaBMbHOCTS Halleli HHTepnperauun. 

[lua onpeyenenus sHayennt D; Obuia nocrpoewa CeTKa KPMBbIX 0 ypaBHe- 
wio (1) Qua pa3nu4HbEIx sHauennii D. 3HaueHua D; Haxomunuce NyTeM HaJio- 
<CHHA STOH CeTKH Ha KpuBble prc. 3 u 4. E onpesemanacb no AByYM CM@xKHBIM 
HayeHusm D; u3 ypaBHenua (2). Ilonyuenupie sHauenua D; u E, a TakxKe 3Ha- 
eHHA De73, SKCTPanoMpoOBaHHble 10 ypaBHenuio (2), cBeqeHEI B Tabu. 1. 


Ta6auna 1 


O6pasen Ne 1 O6paser, Ne 2 
2D ; 
mi 2 s se 2 5 
@a3a o 5 ) o 5 ° 
t£-G ae g a ° 2 3 = 
4 g 2 - g 5 
fa) re} g g ee} q 
I | 900 | 40-12 IIo En= 500 40-12 
35600 =33600 36600 | 4,1-10-*9 
600 1, 4-10-12 600 14,5-40-% 
32600 
700 |9,5-40-1 
32700 |7,4-40-28 
800 40-10-10 
1 900 8-10-38 Mo E,p=| 700 | 5-40-% To Eup = 
93000 =98000 37300 =39000 
4000 |1,8-10-#1 {340-7 | 800 3-10-12 
403000 40500 
4100 {35-10-40 900 475 1051 
39100 |3,4-40-85 
4000 6-40-11 
III 4100 A od O=*t 


V3 ta6n. | Buguo, uTo Kaxyaa cha3a B OTIeNbHOCTH JeHCTBUTeIbHO Xapak- 
epu3yeTCA MpPHCyWIHM TOMbKO eli 3HaueHHem FE. CyeqoBaTebHO, MPH aHHbIx 
emlepaTypax BbigemeHue A*° mpoucxoguT nytem Auddpysuu. OnHako Ha cox- 
yaHHocTH A*° B momeBbIX WiMnaTax Qudpy3sua MpakTHyecKH HE MOXKET CKa3aTbca, 
ITO ClekyeT U3 MPHBEJeHHBIX LIA KaxkJou cdaspt 3HayeHnlt D273. Bce norepu A*° 
3 FEOJIOTHYeCKOM BP€MCHH MOLYT MPOHCXOJHTb TOJIbKO 3a CYUeT MpOleccoB BbIJe- 
[CHUA U3 «HYJIEBOM» (pa3bl (HeycTOM4YMBOH 30HbI). Bce KpuHBble Auddy3uu nepBon 
ba3sbl Ha pvc. 3 uv 4 NpOMCXOAAT He M3 Havasia KOOPAMHAT, a OTCeKAIOT Ha OCH 
PAMHAT OTPe3Kku (TOHKHE JIMHHH), CBUAeTeIbCTBYIOUIMe O HaJMYHH AONOMHH- 
eJIbHBIX Tlorepb A*°, OG6ycJIOBJIeHHBIX, BO3MO2%KHO, YaCTHUHbIM PacTPeCKHBa- 
IMeM 3epeH MOeBoro InaTa mp Harpese (cp. (”)). Bce kpuBpie II cba3pi npHxo- 
[AT B HavaslO KOOpAHMHAT. 

Uucsio wu kondurypallua ()a3 B OOONX OOpasllax pa3JIMYHbI, H MMH, OYeEBHAHO, 
i@ HCuepnbiBaeTcaA BCe MHOrOOOpa3zHe MOMeBbIX WMaTOB. BO3MOXKHO, YTO pa3JIH- 
IMe OOpasiuloB OOYCJIOBeHO HX MeCTOM Ha (ba30BOH AMarpaMMe OPTOKJa3—aJIb- 
mutT. Hexoropoe noysTBepxKeHve aHHOM TOUKH 3PeHHA Mbl YCMaTPHBaeM B 
Ja3IMYHOM COOTHOWeHHH B HUX Ku Na (o6pasen Neo 1 K 10,27%, Na 0,94%; 
Spasen No 2 K 9,84%, Na 2,82%). 


JjarectaHckuu dusinaa Toctynuso 
Akajlemau naykK CCCP Ea 5 29 XII 1958 * 


UWHTHPOBAHHAS JIATEPATYPA 


1J,H. Reynolds, Geochim. et cosmochim. acta, 12, 177 (1957). *N. Nod- 
lack, G. Zeitlev, Zs. Elektrochem., 60, 9/10, 1192 (1956), ° X.W. AmMupxa- 
ios, C. b. Bpaugt, Onpegenenuve a6comtorHoro sospacta mopox, MaxauKana, 1956. 
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Jornagn Akagqemun nayx CCCP 
1959. Tom 125, Ni 6 


CHCTOJOLHA 


E. A. BABYPHHA wn H. Jl. KOBAJIEBA 


CTPOEHWE CETYATKH FJIA3 KACHMHCKMX KWJIEK 


(ITpedcmaeneno axademuxom H. H. Illmanveaysenom 71 1959) 


Kacnwiickve KHJIbKM: aHyoycopufzuaa — Clupeonella engrauliformis (Boro- 
din), Oombmierma3saa C. grimmi Kessler u o6pikHoBeHuas C. peonella delicatula 
caspia Svetovidov, crpoeHue rua3a KoTopoH w3yyanocb paHbme (3), 
apeAcTaBiAtoT coOoh OH3KO pOfCTBeHHbIe BHYb, HECKOJbKO pa3iHua- 
OUlMecCA MeExKy coOoh no askonorun (7-8). Llenb1o Haiei pa6oTbI ObWwIO  BBI- 
{BJICHHe CTPYKTYPHbIX BHJOBbIX OCOOeCHHOCTeH CeTUaTKH YTyia3 aHYOyCOBHAHOH 
i Oombllermas0 KueK, CpaBHeHue ria3 STHX KHJIeK C T1a30M OObIKHOBeHHON 
‘HJIbKH WM, MO BO3MOKHOCTH, BbIACHeHHe OnOOrMueCKOrO 3HaAYeHHA pa3vu- 
MA MexKAY 214MM BuaMM m0 crpoeHuto ux ceruaTKH. MatTepHan Obl si0- 
e3HO MpesocTapyen Ham JI. A. Uasnopoii. 

OrHocnTesIbHbIe K JWIMHe Tela pa3Mepbl ras y KaciMicKuX KHJIeK HeOjM- 
(akOBbl (TaO. 1). 

Ilo BHelHemMy BUY riasHoro AGOKa, CTPOeCHHIO CKJIepbl, POFOBHIbIl, Co- 
yauctoh oOonouKu, Pokycupyrollero almapaTau 3pHTebHOTO HepBa BCe TPH 


Ta6auna 1 


OTHOCHTeJIbHBIe PasMepbl Tas KaCNMHCKHX KMIeK 
(B MpoueHTtax K jlIMHe Tema) 


J\vaMetp rasa Jivametp 3pauKa 
Bux KuIbKU ropu- Bep- ropu- Bep- 
SOHT. THK. 3OHT, THK. 
ul 
AHyoycoBhyaHaa One 4,9 2,8 3,2 
Bosbuter1a3aa es 00 3,8 AD 
O6pbIKHOBeHHaA 6,4 OFS 3,0 oo 


Wa KWieK BMOHe CXOJHbI MexKAy coOoH. He ormmuartorca CylecTBeHHO Kac- 
‘wlickKHe KHJIbKH pyr oT Apyra TakxKe HM MO BHELIHeMy BHy ria3Horo Qua 4 
(0 pacronoxKeHMio B HeM XOpHoHabHOH merH (’). 

Ilo crpoeHwto MHIMeHTHOTO SMMTeIMA CeTUaTKH MeXKLY KWIbKaMM Tak?Ke 
eT CYIeCTBCHHEIX pa3siMuMH. B kleTKaX MHTMCHTHOFO SMMTEMA WapOBHAHBIX 
‘ACTHIL MeaHHHAa MaJIO; MOUTH BeCb MCJIAHHH NpeAcTaBJIeH NaJOUKOBHAHBIMH ero 
}acTullaMu, UTO TOBOPHT O BbICOKOM CTeMeHH PaSBUTHA PETHHOMOTOPHOH peak- 
uu raga (°). Kon6ouku y Bcex KuseK mapHple. []Janouku TOHKHe HM AJIMHHBIe. 
\Iqpa KonO0uKOBbIX HW MaJIOUKOBbIX 3PHTEIbHbIX KJICTOK OTYETJIMBO mudde- 
/CHIUMPOBAHbI Mex Ly coOoli Kak NO pa3sIMYHOMY PaCMOsO%KeHHIO B HapyxXHOM 
‘epHOM caoe, MO BeMUNHE HM CPopMe, Tak M MO CTpyKType AMepHou cet. Spa 
jon6ouek BO BCeli ceTuaTKe, Kpome area centralis, pacnoaraioTcA BO BHEeLIHeH 
'aCTU Hapy2XKHOTO AJepHOrO COA, APanasloyek COCTABJAIOT Ooee BHYTPCHHIOIO 
acib 3Toro cmon. Appa KomGouek GoubuIMe, MpOMOMTOBATHIe, C PbIXIIOH XpoMa- 
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THHOBOH CeTbIO; Apa Manouek Oobwel YaCTbIO ZJMMMCOMJaJIbHbIe, HOT! 
OKPYrvIble, C OU€Hb MIOTHOH XpoMaTHHOBOi cero. B area centralis aqpa Kc 
G6ouek HaxOfATCA B cpefueH uaCTH COA, a Apa MaloweK pacnosaratorca F 
BHelIHeH HM C BHYTPeHHeli CTOPOHbI OT STHX AMep. OTUeTIMBbIe pasMUNA Mex 
KHJIbKaMH OOHapyXKeHbl B BeIMYMHE MONepeyYHHKOB KO/OOUeK WM B CBA3aHH 
¢ Heli rycrore Hx pacmpeleieHuA Ha MOBepXHOCTH ceTUaTKH; HanOoulee Ke 3k 
YHTeIbHa PasHulla MeXLY HMMM To crenenu Audepenunawuu area centralis | 
OTHOWeHHIO K OCTaJIbHOH ceTuaTKe. 
Crpoenve nepemueli, BepxHel u 3afHel ueTBepTeH JHa Tula3a y KaxkOu 
KMJIeK OIM3KO CXOJHO, HO 3HAYMTeEIbHO OTMHUACTCA OT CTPOCHHA HMKHEM UE 
BepTH Ha (area centralis), B CBA3H C 4eM Jlaslee HUXKHIOIO YETBEPTb Aha Me 
usu area centralis Mb! Oy2eM cpaBHHBaTb TOJIbKO C BepXHeH YeTBePTbIO ZH 
B BepxHelt uacTu ria3a KONOOUKH KpyNHble, HW rycToTa HX paciipesesenua, Cy; 
NO KOMUeCTBY HX Ha CAMHUMLy AWMHbI pasuambHoro cpesa ceruaTKu (100 g| 
3HAaYHTeJIbHO MeCHbIUe, 4EM B HMXKHEM “acTH Tviasa (TaO. 2). Camble OouIb 


6 


Ta6Oaunma 4 


Uncno pa3uIMuHbIX KeTOK ceTuaTKH Ha 100 uw pafzMambHOoro cpe3a | 


Bepxuaa vacTb AHa rasa HwxKHAA YaCTb Ha Pviasa 
a 2. 
eae ae 
Bug KuspKu 3 is BO 9 ie & Bo & 
B le feet hae hala «linens BOR Set ace aa 
8 s ao 5 oO ES = g ao So = 
gol. 8 [Sen lade ole) |e ah See eee 
AxHyoycoBHgHad Sinai Zotsma ll ma estand I ain Zane || PAG Ae | AAS) |) 
Boubimersazas 5,8 | 228,0| 2,7 | 32,0| 5,4 | 10,4 |117,0| 14,7 | 78,3] 6,1 
O6pIKHOBeHHaa 6,6: } 246,0, | 2,4 427,842.25) 20) 45 12850) 2225021950) eae 


KOJOOUKN B BepXHeH “eTBepTH Yyla3a uMeeT OoJlblWeriasad KWJIbKa, CaM 
MaJIeHbKve — aHyoycoBugtHan. Ilo rycrore pacnpeleseHua MaloueK B BepXEs 
YeTBePTH [Tyla3a BC@ KHJIbKH MaJIO OTMIMUAaIOTCA Me@KY coOOK; HeCKOVJIb: 
Ooublee KOJIMYECTBO NaOueK, ¥eM Y APYFHX KWJeK, Ha CAHHULY DVIMHbI paduas 
HOO Cpe3a CeTYaTKH HACUHTbIBaeTCA Y aHYOYCOBHZHOH KHVJIbKH, a HECKOJIby 
MeHbuuee — y OObIKHOBeHHOH. 
HanOoubuian rycrota pacupefqeieHua KoOo4eK oTMeyaeTCA y aHyoyel 
BHAHOH KHJIbKH, HaMMeHblad — y Ooulblweria30H. OObIKHORSHHaA KUJIbKa ji 
cTpoeuuio area centralis Omu3Ka K aHYOYCOBHAHOH KWJIbKe, 4TO NOKasbiBall 
TakxKe HM pacipefeeHve B Heli MamoyeK M KeTOK Oovlee TYOOKMX Cy0eB cei 
uaTKH. Y 9TUX KHIeK KOJIMYeECTBO KONOOUeK Ha CAHHUIY AIMHbI payuasbHoro cp) 
3a C€TYATKH B area NO CpaBHeHHIO C OCTaIbHO ceTuaTKOH pe3KO yBeMUeH] 
a BMeCTe C TEM YBEIMYEHO M KOJIMYECTBO KJICETOK BHYTPeHHEero AepHoro u Trak 
JIMO3HOPO CJIOEB CeTUATKH. ITO TOBOPHT 06 YMeHbINCHHH CYMMALMV 3PHTeJbHbH 
pasfpaxkeuHi B area, a BMeCcTe C TEM — O NOBbILICHHM OCTpOTHI 3speHua (1 
Y Ooubuleria3z0i KusIbKU area centralis He Tak pe3KO OTMMUAeTCH NO CTPOl 
HUIO OT OCTAJIbHOM CeTuaTKH, Kak y Apyrux KusleK. Ecam y OObIKHOBCHHOH U al 
YOYCOBHAHON KuseK KONOOUeK B area Ha CMMHULY WIHHbI palMadbHoro cpesal 
TPM pasa Oovublle, YeM NamoueK, TO y OoOJIbileriasol KMJIbKH — TObKO B IH 
pasa. Y nepBbIxX JByX BUOB B WeHTpe area MasOoueK COBCeM HeT, B CpeqHeM 
manouek B 10 pas ¢ JHIIHHM MeHbIe, ¥eM B OCTasIbHO ceruaTKe. Y Gonbuers| 
30H KWJIbKH MasloueK B area TOJIbKO B Ba pa3a MEHbILe, 4M B OCTAIbHOM cet 
uarke. Y aHyoycoBuyHO M OObIKHOBeHHOM KMuIeK CeTuaTKa B area 3Haul 
TEJIbHO TOJIIMLe, YEM B OCTAIbHOH YacTH WHa raza; y 6oNbUerias0H KUIbKH 9} 
pasHulla He Tak BeJIMKa. 
MoxxHO ckKasaTb, YTO CyAA MO KONMUeCTBy KONOOUeK Ha eMMHULY JWIMHI 
paduaibHoro cpeza ceTuaTKH (a CeMOBaTeIbHO M Ha eCJMHUMLy noBepxHocT 
CeTYaTKH) HaMBbIceli cTelleHH pasBuTHA Jocruraer area centralis (retinas 
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_Y aHYOYCOBAAHOM KWJIbKM, OOIKHOBCHHAA %Ke KUJIbKa M0 CrpyKType 2TOH 06- 

_ WacTu ceTyaTKN NpHOmMxKaeTcA K aNYOyCOBUAHOM. CnaGee Bbipaxena Aucbdepex- 
Wuallua area centralis y 6oubmerna30H KunpKu (puc. 1). 

_  Bwonormyeckoe 3HayeHMe CTpyKTYPHBIX OcOGeHHOCTel ceTuaTKH KaxKIoii 

M3 KaCIMHCKUX KWJI€K BCKPbIBa€TCH B CBET€ HOBbIX 9KOJIOTHYCCKUX JaHHbIX 

 OTHOCHTeEIbHO STHUX BUOB. 

Bricokaa Aucbepentuatua area centralis retinae ria3a aHyOyCOBH HOH 
KHJIbKM HCHOb3yeTCA ef IPH MHTAaHHH B YCJIOBHAX APKOFO OCBeWIeCHHA: OHA 

MOET 3axXBaTbIBaTb NMULy C BbIOOPOM oOMpeeseHHbIX OObeKTOB (21). Mcnomb30- 

| Banuio area centralis cnoco6crByer HHTeHCHBHO BLIPAKeHHaA Y 3TOL KHbKH 


| 


| 


Puc. 1. Ilonepeynpie cpesbi KomO60uek Ha ypoBHe cpeyHeH uacTH 

auuncousqos: A — aHyoOyCOBHAHad KyJIbKa; B — Oombimerna3zaa 

KWJIbKa, @ — BepXHAA uacTb JHa rasa, 6 — HWXKHAA wacTb Ha 
ra3a (area centralis) 


| MOJIO%KUTebHaA peakUMA Ha cBeT. BmecTe c TeM, H€CKOJIbKO Ooslee BBICOKaA, 
4eM y OObIKHOBCHHOM KHJIbKH U TeM Oomee — y OobUIerma30H, rycroTa pacmpe- 
| (eNeHuA pellenTopoB BHe area Y aHYOYCOBHAHOM KWJIbKH [laeT el BO3MO%KHOCTb 
TOUHEe OPHEHTHPOBaTbCA HU 3aXBaTbIBATh MMULY TaK%Ke HM Ha 3HaYHTeMbHOL 
rayOuue. JlelicrputTembHo (°), aHyOyCOBHAHad KWJIbKa, COBepliad BePpTHKaJIbHbIe 
_MUrpallun, mpuepxKuBaeTCA B TeyeHHe BCero ropa OO/bUIMX TIyOHH, 4eM OOBIK- 
-HOBeCHHad KuJIbKa. B cBxa3M C 3THM Tula3a aHYOYCOBHAHOH KHJIbKH MMeIOT 
| OBOJIbHO BBICOKYIO OCTPOTY 3PeHHA B OOJIbIEM THana30He OCBeLLeHHOCTH, 4eM 
Tuia3a Apyrux BUAOB KHVJeK. 

Y Oombuleria30 KHJIbKM area centralis He JocTuraeT TaKOH BbICOKOH CTeneHu 
 Aucddepenuuaunu, Kak y Apyrux KuJIeK, a B OCTaIbHOH CeTUaTKe pellenTopbl 
PacroOXKeHbI C MEHbIUEeH TyCTOTOH, YeM Y AHYOYCOBHAHOM KHJIbKH. ITO CBA3aHO 
C 3aXBaTbIBAHHeM TMWIH OOJbUWera30H KHJIbKOM MpPpeHMYyLeCTBeHHO Ha 3Ha- 
UHTebHOK riyOuHe (°,°) B ycoBHAX CmaOoro OCBelleHHA, Te He MOXKeET ObITb 
MCMOMb30BaHa BbICOKaA 3PHTeIbHaA OCTpOTa, OMNpeseAOUlaAcA BbICOKOH 
-cTemeHbio pasBuTua area centralis. oe 3-3 

Vissecruo, 4uTo OouIbueriasaH KHJIbKa MMTaeTcA Ooulee KPYNHbIMH IJIaHKTOH- 
HbIMH OpraHH3Mamu (°), yeM pyrve KHIbKH. Huskan AuddepentMallun area 
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yKa3bIBaeT TakxKe Ha OPPaHH4eHHble BO3MOXHOCTH BbIOOPA STOH KHJbKOH onpe 
JI@ICHHBIX BHOB B Macce BCTpeualOuerocA MJaHKTOHa IIpH 3aXBaTbIBAaHHk 
elo mMuH. Bowpume rasa HYKHbI 9TOH KWIbKe JIA Coulee MOMHOTO iacieas | 
BaHuA Cladoro OCBeMIeEHHA Ha 3HAUHTebHOL TilyOuHe, re oHa MpeuMyllecTBeH- 
HO Jepskutca. B cBxA3M Cc TeM, YTO 9Ta KMJIbKa 3aXBaTbIBaeT MMIUy PlaBHbIM 
o6pa30m mpu cwa6om ocBemleHuu u area centralis retinae pasBuTa y Hee cia 
peaklMa Ha cBer y 9TOH KUAbKM BbIPAaKeHa 3HAYHTeEIbHO Ciladee, 4eM 


pyrux. 


VMuctutyT Mop@ouoruu 2XXMBOTHBIX Tloctyn“s10 
um. A. H. Ceseputopa 30 XII 1958 
AxkajlemMuu HaykK CCCP 
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Hoxxvann Akanemun nwayr CCCP 
1959. Tom 125, Nb 6 


I EHETHKA 


C. WH. AJIAXAHAH u B. Fr. WKAHOB 


BJIMAHHE KOMBYUHYPOBAHHOLO BO3SAENCTBHA ®H3H4ECKUX 
W XMMU4ECKHX MYTATEHOB HA MYTAILLMM B MOJIMPEHHbIX 
CHCTEMAX MUKPOOPrFAHH3MOB (MPOXYIEHTA IPHTPOMUMLLMHA 
ACTINOMYCES ERYTHREUS) 


(Tpedcmaeaeno axademuxom H. B. LIuyunoim 24 XII 1958) 


Eme B 1948 r. Casncony u Tygraay (1) wa Aspergillus terreus yqanocb no- 
Ka3aTb BOSMO?KHOCTb MOBBIMICHHA YaCTOTb! MYTALHH, BbI3bIBAeMbIX y.-(p. Jy- 
iWaMH, TYTeM MpedBapnTebHOK OOPaoorkKu KOHUAMH C1a6bIM BOAHBIM pacTBOPOM 
A30THCTOH opMbl umpuTa: Onc-8-xnopsTuImMeruiamuH -HCl (MBA). Xora 
jasoTuctaa (bopMa unputa B KonneHtpatun 0,1% uw He MHAyUMpoBaa myta- 
WH, TEM He MeHee, MPOHHKaA B APO CHOPbI H BCTYMaA B XHMMYECKYIO PeaKILM10 
2 COMePXKHMbIM Aj[pa VW M1a3Mbl, OMPeMeJAIOULMM HaCJIeACTBEHHOCTh, OHA JleaerT 
dx Oolee MyTAaOWJIbHbIMM pH OOpaGorKe y.-c). Tyyamu. B 3Tom cayyae yacrora 
MyTaunit SHAYHTEIbHO YBeJIMYMBaaCb, H NHK JOCTHTavicA paHblue, 4eM MpH 
MIPHMeHeHHH OHUX TOMbKO y.-d. WyyeH. B page cilyyaeB Ha6sOJalocb yBe- 
qMyeHve uacToTH!l MyTalHiH B 300—400 pa3 no cpaBHeHuio co cnopamH, OOpa- 
SOTaHHbIMM TOJIbKO y.-(=). sIyuaMn. 
| CB9HCOHOM >Ke ObIIO MOKa3aHO pasINuve MexKYy eucTBuem y.-c). H peHTre- 
HOBCKUX JIyyeH Ha cnoppl Asp. terreus, mpeqBapuHtTelbHo oOpaboraHHpIx MBA 
*). [Ipu flelicTBuH PeHTTeHOBCKHX Jyuel YacTOTa MYyTaIlHli He H3MeHAMaCb MO 
2PaBHeHHIO C BO3JIeHCTBHeEM PeHTTeHOBCKHMU syuamu 6e3 MBA. 
 KomO6uHnpopanioe JelicTBue 3THIeHHMHHa (DIM) u y.- db. y4eli Ha MyTallMOH- 
‘ptii mpotecc y mpoxyWeHTos aypeomuluna-—- Streptomyces aureofaciens wramm 
Ne 112 u crpenromuluna — Streptomyces griseus mramm JIC-1 (Act. globi- 
sporus streptomycini) Bneppbie omucaHo B padore (*). Ecau mpn pa3qeibHoli 
.6pa6orKe cnop S. griseus 9THIeCHHMHHOM UW y.-c). Jydamu yacToTa Mopdpouio- 
oWueCKHX MyTalvii B OOOMX ciJlyyaaxX paBHsalach 4%, TO MpH oOpaboTKe 
y.-. > SV uacrora mopdosoruueckux MyTalWi yBeJIMYMBalach oO 8,9%, a 
Ipu KomOunaunn SQV —y.-. yee yo 13,5%. 
 TIpeacrapnaso uutepec u2yueHve BIMAHHA KOMOMHMpOBaHHOrO BO3,eHCTBHA 
9TWJICHHMHHa, PCHTTeHOBCKHX H y.-(). Jy4yelH Ha OTOOP Aa yculeHHa OOpa30- 
BaHia auTuOvoTuKa. O6pbekTom wcculeqoBaHia cayxua wTamm Ne 221 Act. 
erythreus, npoxyuupyoumi axtHOnoTHkK SpuTpomullMH. AKTHBHOCTb UCXOf- 
yoro mitramma Ne 211 yocrurana scero WMib 450—500 enna (c NponHMJIOBbIM 
*HMpTOM B KauecTBe Mpe/iecTReHHHKAa). 
_ VicrounukKoM peHTreHOBCKHX syyeH cya OnusKooKkycHan Tpy6Ka 
> GepuimMeBEIM (busbTpoM anmapata PYM-7; o61yyenue MpoBosusocb mpu 60 KB 
4 20 ma. UcrounuKom y.-(b. wyueli-caly2Kusa y2Ke onmcaHHas amna BYB-15 (“). 
B onbirax mpumensuch creqyroume KoMOnHalMH: OV—y.- *.; y.- p. > 9H,; 
IU-—>X-nyyu; X-1yun—-Ol. ; 
O6pa6orke nokBeprasiuch CMopbl, CyCMeHAMpOBaHHble B AMCTH/JIMpOBanHOK 
Boge. Cnopbi BbIjep2kuBanncb B KOHMeHTpalun 1:15000 sruienumuna B Teuenne 
24 wu 48 vac. mpu temnepatype oT 3 Jo 5° u 3aTeM MOsBeprauCcb BO3SMCHCTBHIO 
y.- @. yyeit (403b1 or 250 yo 2000 spr/mm*) nM peHTreHOBCKAX AyYeH (OSE 


ot 50 go 200 xr). 
12 3axas 1506 
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Ona KouTpomemM CJIY2KHJIM  OTIbITHI 


a x | © | wrawe | oOpa6orKe cop TOKO y.-@. aly 
+ & = YaMH, 9THJICHMMMHOM, PeHTTCHOBCKE. 
Re m4 mp a 1G MM JIyYaMH M, HaKOHell, CIOpbI, Hi 
ga SSSS5o no-BepriuMecA HHKakOMy BO3Jelic 
fe Se) | eeakes BuO. OlleHKa akTMBHOCTH a 
r eS a MpousBosusiach yTem cbepMeHTalluy 
> |S Ha coeBol cpefe cuefyroulero coy 
5 |2 @ininame ctaBa (B MpoleHTax); CoeBad MYyKé 
Ca © | asioos (HeoOesxKupeHHad) 2, KyKYpySHbIif 
<= is| 3 aKcTpakT 0,25 ue ese | 
a t nis ruoKko3sa 2, NaCl 0,25, CaCO, 0,25 
2 z SSOos. KallaOTOBbI 2up 0,3, MpomHJoBbly ) 
Ss E[ ° | gpadcad cnupt 0,2 (qaetca mepex roceBoM if 
B 2 Koy). ; | 
i [Ip KoMOMHUpOBaHHOH oOO6padorTiy 
5 > SSSCeS HOM H Y.- @. JI 
S eB arid ena ee Tak WM MO H3MeHYMBOCTH 
S eS Wied art ObIIH MOJYYeHbI pesyJIbTaTHI, cxont 
= Saves A eee HbIe cgi tae a no ae : 
= os ee Ha reptomyces aureofaciens HW 
S Streptomyces griseus (*). Pesy.b} 
‘3 aM WR a ebeae TaTbl OMbITa MO BbIxKHBaeCMOCTH 
8 : SSAAAA usmenunpocTu Act. erythreus wramy 
B 2 x 211 mpu KoMO“HUpoBaHHOH oGpa 
® * Belo k a, a OoTKe STHJICHHMHMHOM HU PeHTreHOR 
EMail cael SRE AS CG S CKHMH JY4aMH IpHBeeHbI B TAO. | 
a eal os Bees Coieane = Ecau, Bosqelicrsys y.-d. ayuamad 
alice oe = HaCMOPbl, MpekBapHTeIbHO OOpabo- 
e |S & TaHHble 3THJICHHMHHOM, MbI MOJly 
heels wat uprG aot 3 UWHIM CHHeprHgHEli adder, TO mpy 
= |= Sy Ne = BO3JeCHCTBHH PeHTTeHOBCKHMH Jly4a 
S |5| 3 © MM Ha CIOpbl, mpesBapuTenbHO OG 
z i eon Tare’ % paOoTaHHble STHJICHHMMHOM, 4aCTOT 
z z SSeS | MYyTalMii Jaer cyMMapHbili sdbext | 
© ef | Sparen ‘© QOjHako He TOJIbKO B 9TOM OTIMUNe 
¥ ati Phat ee KOMOHHALMH PpeHTTeHOBCKHX Juels 
x —  & WM 9THJeCHHMMHAa: B 3TOM Culydae 4a 
= ey rere & crToTa MyTalluli ocraetca Ha ypoBeHe 
: = Nr aedlanaeian cocestoy Ges 8. yacTOTh! MyTallnit, sence oy 
2 a eee « Mepporo daktopa (peutreHoBcKor 
= _ Re 2 oOmyueHua). Takum ,00pasom, 
. Sls | gies igigg 3 HaNuilo antaronucruyeckuii acipext, 
a ___ & Moxno npeqnonoxuTb, 4TO STHIeH 
o @ MMHH HE BBISbIBaeT MyTallMl y cnop, 
E cee | op § OOpaOoTaHHBIx peHTreHoBcKUMM JIY- 
ae “S 40919 00 BH xn g O pa p y 
° So goer © yaMH, Tora Kak pv OOpaborke 93TH- 
= Si ieAlerayt 4 i JICHHMHHOM Ciop, O6Y4eHHBIX y.- @. 
e 2 7 © sy UYdaMH, OOHapyxkuBaeTcA cymMap 
2 os e | BESSSS | S = wb scbexr. 
= 62 OO a Hapsny c mopropenvem pe3yib- 
6 ps ay = TaTOoB padoTp (*) mo KOMOnHUpO- 
S = BaHHOMY Bo3zelicTBHIO STHIeHUMUHA 
9 ae x = wu y.- d. ayyeli na cnops Act. aureo- 
= See BESRSS | & © faci Str. griseus,y Act. eryth- 
=| 28 Seas | & me. faciens x griseus,y Act. ery 
= * = reus Oblla BbIABJIGHa Pe3sKO OTIHMU- 
cn x 


Had KapTHHa BO3JeHCTBHA Ha MyTa- 
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KHOHHBIM Mpouwecc KOMOMHALMH PeHTTeHOBCKUX sMYyUeli uM 3THIeHUMMHAa. ITH 
SNBITH! alOT OCHOBAHUE CYHTATb PE3KO OTJIMYHbIM M€X@HH3M BbISbIBAHHA MY- 
rauluH WO WevcTBHeM y.-(=). H PeHTTeHOBCKUX sJyueil. 

BapuaxTsl, NoyueHHbIe mpH OOpadorKe cnop BpIlWeyKasaHHBIMH areHTaMu, 
IPOBEPAMCbh MO MPHSHaKy AaHTHOMOTHKOOOpasoBaHHA. Bpwio mpoBepeHo oKoMO 
1500 Bapnanrtos. Ilocie nepBuyHoli npoBepKu 43 HUX GBLIO oToOpaHo 250 Ba- 
JMaHTOB, AKTHBHOCTb KOTOPBIX IIPeBbllllala KOHTPOJb GOomee uem Ha 70% x 
OTOPbIC MPOBEPAIMCh YE BO BTOpOM maccaxe. H3 Hux Oplno oTOOpaHo 27 
saPHAHTOB, KOTOPbIe MpoBepsUch B 3 naccaxe. B ra61. 2 npuBexeHb! aHHple 


TaOmuna 2 Ta6auna 3 

AKTOPHI BOS,eHCTBHA 4 m 8 " a 3 s s 28 5 raed 3 3 

5 E = 8 ES = ee Ne Bapuanta KomOunauna | 9 g aoe 2B 
FRR | SSR | 25 Beets 
rc) b be om 

€3 BOSMeHCTBUA 200 0 0 241 (ucxogu.) — 10 | 503 

@. aya 200 1 0,5 2077 (syutt.) OU y.-h. | 10 | 1104) 118 
yun 290 3 dO Sy) ou 10 | 849} 68 
TH JI¢HHMHH 485 1 0,2 92 Y.-. 10 | 815) 62 
-).- 3 690 5 Ov 244 2 10 | 910} 80 
U->y.-. 026 9 seal 944 3HU—-P 10 | 1034} 4106 
-ayuu—> OV 1235 Z 0,16 2970 P>+93U 10 | 929} 84 
M— X-nyan 793 6 ORT 1553 Y.-p.29H | 10 {1000} 98 


4419 | 27 | 0,64 

: 

 yacToTe BOSHUKHOBeHUA AaKTHBHDIX BapvHaHTos y Act. erythreus npu o6pa- 
KE CNOP pa3/IMYHbIMH CakTOpaMu. 

B pe3yibTate TulaTebHOH MpOBepKH BbIIMeyKa3aHHbIx 27 BapvaHTOB Obi 
‘oOpaH O2UH BapnanT Neo 2577, mpeBbililalouuii 10 AKTHBHOCTH MCXOJHbIt LWTaMM 
Na6opaTopHEIx ycoBpuax Ha 75—100%. TlomyuenHpit BapHaHT mpuHaliexat 
““MCIY JeBATH BapHaHTOB, OTOOPaHHbIX B onbiTe OM—y.- dp. 

Pe3ybTaTbl TpOBePKH AKTHBHOCTH HEKOTOPbIX HOBBIX HITAMMOB, IIOJIY4eH- 
1X B BbIMIeCOMHCaHHbIX OMbITaX, B TOM uncue MU JIC-92577 u3 onbita OM—y.- ., 
MBeJeCHbI B TaO. 3. 

V3 npupeyeHHbix JaHHbIxX C HECOMHEHHOCTHIO BbITeKAIOT CJIeAYIOUHe BbIBObI. 
1. B Hawux onpirax acme—cTBeHHO CTOHKNe AKTHBHbI€ BapMaHTbl yaJlOCcb 
JYUUTb TOJbKO B OMbITaX C BO3eHCTBHEM Ha CHOpbl MYTAareHHbIX bakTOPOB, 
ra Kak 6e3 BOSelCTBHA HaliTH aKTHBHbIeC POPMbI He yfaJlOcb. 

2. Han6ouee adpekTuBHOH KOMOnHallMeH JIA NOWyYYeHHA MYyTAaMOHHBIX 
eHeHHH B MomMreHHol cucteme y Act. erythreus sBaserca KOMOMHaLLMA 
AJICHUMHH —> y.-c. JIy4YH, WaBllad TakxKe MaKCHMAaJIbHbIM MpollenT Mopdoso- 
eCKHX MYyTallui. CopmafeHve pe3yJIbTaTOB MPHBeeHHbIX OMbITOB 10 
pcbosormueckuM MPH3HaKaM Cc pesysbTAaTaMH, Mosy4eHHbIMH paHeee (*) y 
t. aureofaciens u Str. griseus, Jaer HaM OCHOBaHHe CUHTATb Taky10 KOMOMHA- 
[0 MyTareHoB HaHGoulee addekTHBHOH. J] OKOHUAaTebHOrO Ke BbIBOa O 
1M MIpHBeeHHOH KOMOMHALMH MyTareHOB MPH HCMOb3OBaHHH HX B CevIeKILMM 
HUeCCTBEHHBIX MPH3HAKOB HEOOXOAHMO HCMbITaTb ee Ha NposyWwenTe Apyroro 
tHOHOTHKAa 


. Beecorosublit Hay4yHO-HcceLOBaTeIbCKHH Tloctynusio 
22 XII 1958 
HHCTHTYT AHTHOMOTHKOB 


I[MTHPOBAHHAS JIMTEPATYPA 
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sau, J[AH, Ne 3 (1956). 
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| 
rHAPOBHOJOLH 
r. H. TOPAUEBA 


O CBOEOBPA3HOM AJIbrOJIOFHYECKOM THNME PABHHHHOM PEKk 


(I]pedcmasaeno akademuxom B. H. Cykaueewm 151 1959) 


VizpecTHo, 410 Ha OCHOBaHHH XapaKTepHbIX OcoOeHHOcTeH aubrodsloy 
Jl. O. Caupenxo (°) u A. B. Poa (*) Bce u3yyeHHble paBHHHHble peku CCC 
paseiAioT Ha TPH THIa: KPpyMHble PaBHHHHble PeKH, TOPAHO-OOJIOTHbIE Pes 
¥ peku crenuble. I[Ipu u3sy4ueHHH albrodsoppl p. Ou (mpasoro mputoka Mpreimm 
BCTPeTHaCb TPyHOCTb OTHeCeHHA OMH K KaKOMYy-JIHOO M3 BBIWWMeyKa3aHHyy 
THMOB Pek. 

Ovub HaunHaeTca B HospocnOupcKol O6J1., B TOPpPAHbIX OoOTaXx, 3apocLis 
Hempoa3HbIM JIeCOM — «ypMaHOoM». Boyior MHoro u B OacceHHe Onn, ry 
OHH 3aHMMaIOT 3HauMTeJIbHbIe MpocrpanctBa. IIputoKu OmMu TakKe BbIXOL| 
u3 Oo0T U TeKYT no GooTHcTOH MecTHocTH(®?). BuauaHue GOOT CKa3sbIBaer 
Ha XapakTepe BOJbi OMH, KoTOpad BCJeACTBHe STOFO OUeHb GoraTa PYMMHOBEI 
BeIECTBaMH HM WMeeT 2%KeTO-OypHlH Weer. Ha oKuceHHe TYMHHOBbIX Beulecy 
wleT MHOTO KHCOpoya, HM B MPHAOHHHBIX COAX OULyuaercA ero HesocTaTey 
Hoctb. [Ipo3spauHocTb Bodbl OMH OueHb HU3KAaA. 

Hecmorps Ha TO, 4¥TO OMb HauyHHaeTCA B TOPAHDIX GoMOTaX HU Jab! 
HO CBO€MY TeYCHHIO HCIbITLIBAeT BIKAHHE GONOT, €€ BCE Ke HEMb3A OTHECTH 
TOPPAHO-OOJIOTHBIM peKaM BCJIeCTBHeE OoraTcTBa ee BOJBI pacrsopenitid 
COJIAMH. OTa OCO6eHHOCTh OMU OObACHAeTCA TEM, UTO MECTHOCTh, M0 KOTOp) 
TeueT 9Ta peKa, He TOJIbKO 3a0ojl0ueHa, HO H Oorata comoHYaKamu (*). Oco6ex' 
@WJIbHO 3aCOJICHHbIM ABJIAeTCA MosycTemHoe mpocrpaHcrBo Bapa6pl, B upey 
lax KOTOpOrO HaxojlMTCH HHxKHee TeyeHHe Omu. Bowa Omu ouenb Oorata & 
KapOoHaTamH, XJIOpHaMu U CybiaTamy Kabila, HaTpua, Maruna (1). I]. A. Th 
POXKHHKOB (*) yka3biBaeT, 4TO COJepxKaHne cove B peKax B CDeAHEM OObIU 
papHo 80—150 mr/1, B Omu xe oHO Kome6nerca or 206 no 880 mr/n. 

TakuM o0pa3oM, B OMM MbI BHAMM CBOeOOpa3zHoe CoveTaHHe BIMAHHA TOPE 
HBIX OOJIOT H COJIOHYAKOB, KOTOPOe cooOMaeT JBOHCTBCHHBI XapakTep pei 
OOYCIOBIMBaA OMHOBPeMeHHO GoraTcTBO BOLbI COJMAMH H FYMHHOBBIMH Belled 
BaMM. OTO HakJlabIBaeT CBOeOOpasHbIi OTMe4YATOK Ha XapakTep ee ambropio} 
WM He aeT BOSMOMKHOCTH MOIHOCTbIO OTHECTH OMb HH K THY TOPPAHO-GOVIOTHI 
pek, HH K THMY CTeMHbIX peK. 

Vimea Ooratyto comsamu Boy, Ob, Kak NOKasaJiu, YeTHIPexueTHKe UCcue) 
BaHHA, HEKOTOPbIMM YePTaMH CBOe aJIbrodsOpbl HANOMMHAeT CTeNHbIe pe 
Tak, mogo6no pekam Exsponefickoi uacru Co1o3a, Omb umeer KagecTBeHHO i 
6oratyto Puopy BoxopocieH — 195 BugzoB u pasHoBuyHoctelt (96 niaHKTOHH? 
u 99 noHHbIx cbopM.). Cpequ JOHHEIX BoJopocneH Omu mpeo6mazaoT JMaTOM 
KOTOPble peycraBsenb! 89 BuyaMH HM pasHOBHANOcTAMH. CxocTBO co CTeNHBI 
peKaMM COCTONT Tak2ke B TOM, 4YTO CpeAM AHaTOMOBBIX AOBOJIbHO MHOFO CoO 
BaTOBOJHBIX BUAOB (28%). Tak %Ke Kak B MPMa30BCKUX CTeMHBIX pekax, 3]¢ 
Sonblle BCTPeyaeTcCA COMOHOBATO-MpeCHOBOAHBIX (OPM HM MeHBUIE COJIOHOBA} 
BOMHBIX, HO B OTJIMYHE OT CTEMHbIX PeK B OOPacraHuAX ON MbILIHO pasBuBael 
Klanopopa. Cielyioutaa uepra cxoycTBa Omu co crenHbimu peKamMu 3aku104al 
CA B TOM, YTO B Hei MOJIHOCTbIO OTCYTCTBYIOT MepHAMHeH HU KpaliHe Maula pe 
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XPHSOMOHAA, H3 KOTOPbIX 3a BCe TOMI UCCeAOBaHUi ObwI BCTPeyeH MUIb OWE 
Dinobrion divergens, u TO B OUeHb HeOONbIIOM KONHUECTRE. 

Oguaxo, Hapsly CuepTaMH CXOJCTBa, Mex Ly aslbrodlopolt Omu 4 dblopoli BoLO- 
pocyen CTeNHbIX PpeK HMeIOTCA MU OTVINUHA. Tak, eCIM JIA MwlaHKTOHa CTenHBIX 
peK XapakTepHO mpeoOlafaHHe MaTOMOBbIX BOMOpOCcel, KayecTBeHHad H 
KOJIMYECTBEHHAA O€QHOCTh MPOTOKOKKOBbIX, a TaK2Ke OYCHb Malad POb MAW 
MOJIHOe OTCYTCTBHe CHHESEJIEHBIX, TO STOTO H@Ib3A CKa3aTb O MaHKTOHe Omu. 
Siecb OTMeYaeTCA CpaBHUTebHOe pasHooOpasne rpynn, mpuyem Han6osee 6o- 
TaTO B CHCTEMaTHYCCKOM OTHOLMICHHH MpeCTaBJIeHbI MPOTOKOKKOBbIe BOLOPOCIH 
(30 Bugos u pasHoBuzHocTei). JIMaTomosble B PUTOMMAHKTOHe 3aHHMAaLOT BTOpoe 
mecTo (22 Bujla M pasHoBuyHocru). BMecte c JuaTOMeaMH, B CMBICIIe pasHooOpa- 
3M BUAOBOrO COCTaBa, BTOpoe MeECTO 3aHHMaeT HW rpynna cuHesenenbIx (21 Bux 
WM PaSHOBUAHOCTh), TOra Kak B CTeMHbIX PeKaX CHHE3CJCHbIX OUeCHb Mayo UR 
OHH COBCe€M OTCYTCTBYIT. 

B KOJIMUeCTBEHHOM OTHOUICHHH MPOTOKOKKOBbIe HU CHHe3eIeHbIe TakxKe He 
OTJHYAIOTCA KAKOM-HOO OCOOOK GeHOcTbIO Ha OOulem coHe. Ho caenyer or- 
MeTHTb, 4TO B Omu Boobule HeT OarOMPHATHBIX YCJIOBU JA pa3sBUTHA BCex 
MIaHKTOHHBIX BOAOpocseH. Hu3kaad MpoO3payHOCTb BOJbI, a B HEKOTOPHIe Fo 
elle H 3HAYHTEIbHaA CKOPOCTb TeEYCHHA HEOMAFONPHATHO OTPaxatorca Ha pa3sBu- 
THH BCeX MIaHKTOHHbIX OpraHH3MoB. OyHaKO B MepHoOsb, Kora 9TH HeOwaro- 
MIPHATHBIe YCJIOBUA MeHee Pe3KO BbIpaxKeHbI, A HMCHHO KOFla HECKOJIbKO YBeJIN- 
YMBaeTCA MpO3spayHOCTb, YMeHbIWaeTCA CKOPOCTb TeYCHHA, H KOFa MOBbIMIAeTCA 
Temlepatypa BOJbI, pAX MOPM H3 MPOTOKOKKOBBIX HW CHHE3EJIEHbIX BOZOpOceH 
HOCTHTAeT 3HAYHTEJIbHOrO Pa3BHTHA, YTO He CBOHCTBCHHO THIMUHbIM CTeMHbIM 
peKam. 

Tak, B MepHoy paclBeTa 2%KH3HH MaHKTOHA, KOTOpHIi B OM JWIMTCA C HIOIA 
AO BTOPOH NONOBHHLI OKTAOPA, 3HAUHTeEbHOH BereTalMu MocTrurarwor MHOrAa 
Pediastrum Boryanum, Scenedesmus quadricauda, Dictyosphaerium pul- 
chellum, Ankistrodesmus falcatus, Microcystis pulverea f. incerta, Snowella 
rosea. 

I. O. Caupeuko (°) B KauecTBe xapaKTepHOM OCOGeHHOCTH CTEMHBIX PeK OT- 
MeuaeT OTCYTCTBHE B HHX (POpM C MACCOBbIM pa3BuTHeM. B 9TOM OTHOLWIeHHH OMb 
TaKXKe OTJMUAeTCA OT CTEMHBIX PeK; B He, XOTA H He BO BCe Fojbl, HO BCe Ke 
OTMe€4¥aJIOCb MACCOBOe PaSBHTHE B JIaHKTOHe TakKHX Bofopocel, kak Melosira 
granulata v. angustissima, Oscillatoria limosa, Anabaena tlos-aquae f. Apte- 
Cariana; MOCMeHAA OMHAXKAbI BHISBAIa JaxKe «UBeTeHHe» BosbI. B oOpacTaHHuax 
peoOlaaior TuaTOMen, CpeAM KOTOPbIX TO%Ke HMeIOTCA COpMbI, AaroulMe Mac- 
copoe pa3sBuTue, Hampumep, Diatoma vulgare, Synedra tabulata. 

OTsIMUNTeIbHOM YepToH PuTOMMAaHKTOHA Omu, NO CpaBHeHHI0 C IJIaHKTOHOM 
CTENHbIX PeK, ABJIACTCA H OTHOCHTEIbHO pa3sHOOOpa3sHbIl CocTaB JeCMHJMeBbIX 
BOMOPOCceH, UTO MOXKHO CBAZATb C BIMAHHEM Ha OMb TOP(AHBIX BOMOeMoB. JTec- 
MyyMeBbIe B Omu mpejicTaBieHbI pogom Closterium (14 Buyos u pa3sHoBuyHoctelh 
Ha 96 mulaHKTOHHBIX cdbopm). Ho B oTmuune OT peK TOppaHO-OoOTHOrO THA, rye 
JIeCMuMeBbIC PasBUBAaIOTCA OUCH OOHJIbHO, B OMM OHH BCTpeualoTCcH B HeOOsIb- 
TOM KOjIM¥eCTBeE WIH Wake C(MHHUHbIMM 9K3eMIIApaMH. B HWxKHeEM TeYeHHA 
PeKH, 3TO, MO-BUAHMOMY, NPeHMYLIeCTBeEHHO TPaHSMTHbIe (opMbl. 

Takum o6pasom, p. Omb, HCHbITbIBaloulad Ha ceOe BIMAHHe TOPPAHDIX OOOT 
M OJHOBPeMeHHO COMOHYAKOBLIX NOUB, MO XapaKTepy cBoeH aulbrodmoppt He 
MOKET ObITb OTHECeHA HH K THY TOPPAHO-OONOTHBIX PeK, HU K THITY CTEMHBIX Pek, 
ONMCaHHbIX B JIMTepaType, XOTA C MOCJIEAHUMH y Hee HW HMEIOTCA HEKOTOPHle YePTHI 
cxojcTtBa. B HuxKHeM TeyeHHH OMb MOXHO Ha3BaTb OOJOTHO-CTeNHOH pekoH, 
A KOTOPOM XapakTePpHO CoyeTaHHe KOMMUIeKCa COJIOHOBATOBOAHBIX AMaToMeli 
HM CpaBHUTebHOrO pasHooOpa3HA APyrux rpylM Boxopocseh, B TOM 4HCIe He- 
OoubIUOrO KONMUeCTBA JeCMHMeBbIX. 

B onpesenenuu xapaktTepa ambroopbl peku OosOTHO-cTenHoro THNAa Bely- 
Wak pOlb NpHHaexKHT, MO-BHLMMOMY, COAM. OHH OrpaHuuHBaloT pasBuTHe 
JIECMUMEBLIX H MIPHBOAAT K PaSBUTHIO COJIOHOBATOBOAHIX AHaTOMeli. CpaBHH- 
TeIbHOe 2%Ke pasHooOpasne B peKe 9TOFO THMa CHcTeMaTHYeCKOrO cocTaBa Apy- 
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THX Ppyii (MpOTOKOKKOBbIX, CHHE3@JIeHbIX) HW HaOvlofaloujeecA BPCMeHaMH Mac 
coBoe pasBuTHe psa *OpM ABMAIOTCA, BePOATHO, Pe3ybTaTOM He TaKoi 
6OJIbIIOH COJeHOCTH, KaK B 1OXKHBIX CTCMHbIX peKax. 
B wacrosuelt TopsHo-GomorHolt peke, KaK H B HacToOsAMel crenHoH, || 
BHJIOB, KOTOPbIli B HAX MOXKET Pa3BHBaTbCA, KOHCYHO, CHJIbHO CyKeH. B karo 
M3 9THX THNOB PeK MOFyT BeFeTMPOBaTb JIMUIb CrelWMaIM3HpOBaHHble opMbI 
Omb Ke He ABJIAeTCA BOJOCMOM C TAaKHMH Y3KHMH 9KOJIOPMYeCCKHMH TpaHAMH., 
OSTOMY 3]eCb HapAy C KOMMJIeKCOM COJIOHOBaTOBOLHLIX MaToMeli HaGvIio- 
WlaercaA pasBuTue MW CMHeseeHbIX, H Apyrux rpynm Bosopocuen. 
MoxkKHo mpenos1OxKUTb, UTO OMb He CMHCTBEHHAaA PeKa, KOTOPad MO XAMH3M 
BOJIbI H XaPakTepy CBOeH abrodOpbl MPHHaAeKUT K THIY OOJIOTHO-CTeNHBIM 
pek. TakuMu 2Ke CBOMCTBaMH, BeEPpOATHO, OO/aaloT M elle HEKOTOPble MpHTOK 


Uptamma u O6n. 


OmcKHi rocyapCTBeHHbIt MeHUMHCKHI Tloctynuso 
uuctutTyT um. M. VW. Kanuunua 11 VII 1958 
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BHOXHMH Al 


M. H. 3ATITPOMETOB 


© CHOCOBHOCTH K PACIIENJIEHHIO BEH3OJIbHOrO KOJIbILA 
Y BbICHINX PACTEHWH 


rJIYBOKOE OKHCJIEHHE C14-KATEXHHOB B MOBEFAX YAS 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoeeim 141 1959) 


JjaBHO U3BeECTHO, YTO MHOTHM€ MHKPOOPraHH3Mbl CMOCOOHEI OKHCASTb pa3sHo- 
OpasHble NOJMeHOVIbI (B TOM UMCIe H MOMHWMKIM4eCKHe) HM TEM CaMbIM HCMOUIb- 
OBaTb 3allaCeHHy!0 B 3THX COCMMHEHHMAX SHepruto (* *). OxucmeHHe compoBox- 
aeTCA paspbIBOM OeH3O0/IbHOrO KOJIbila. OXHUM U3 OMKailNMx MpoLyKTOB 
KUCJICHHA ABJIACTCA HEWMKIMYeCKaA WHC-WHc-B-KapOOKCHMyKOHOBaA KUCJOTA, 
oTopad Jlamee mpespaiaetca B 8-KeTOaNHMHHOBYy!0 KUCIOTY MU 3aTeM B AHTap- 
yO WIM waBeneByio KucoTy (°, ®). [loka3aHo Tak»Ke, UTO XXMBOTHbIe TKAaHH 
KHCJIAIOT APOMATHYeCKHe AMHHOKHCIOTHI /-THpOsHH u /-cbeHuIaNaHHH Jo AOs0U- 
OM KMCJIOTbI HW KETOHHOTO Tesla HIM WO alleroyKcycHoH u cyMapoBol KHCIOT 
?, §). B nmocnequee Bpema Opiio Haligeno (°), uTO B pa3sMUHBIX OpraHax Kpo- 
ka (OcoO6eHHO B MOUKAX MW MeyeHH) COepxKUTCA tbepMeHTHAA cucTeMa, OCy- 
I€CTBIAIOULAA B a9POOHbIX YCOBHAX TyOOKOe OKUCUTeNbHOe pacilenmienue 
WIABOHOMJOB PyTHHa HM KBeplleTHHa. 

- IJo oTrHomleHwio K BBICIIMM paCTeHHAM NOQOOHbIC aHHble OTCYTCTBYIOT. 
lexay TeM 3ecb BONpOc O pacilleneHHu GeH30/IbHOFO KOJIbUa HMCeT OCOOeHHO 
axKHOe 3HaueHHe, TaK KaK HMCHHO BbICLUIMe paCTeHHA CHHTeC3MPYIOT HM Haka- 
JIMBalOT OFPOMHOe PasHooOpasHe NMOTHPeHObHHIX COeCAHHEHHH, MPHYeM POvIb 
OcuIeHUX B OOMeHE BeLleCTB 0 CHX NOP OKOHYATEIbHO He BbIACHeHa. YuacTue 
OJM(eHOJIOB B KaYeCTBE MePeHOCUHKOB BOJopoya B Mpoweccax AblxXaHuA Tpe- 
yeT MPHCyTCTBHA JIMUIb KaTaIHTHYeCKHX KOJIMYCCTB MOMOOHEIX COeMHeHHH, 
alfHoe 2Ke pacreHue, HampuMep, HakamuuBaer Jo 30% Ha cyxolt Bec AyOubHBIX 
eIILeCTB. 

 Panee (1°,1!) Hamu Opluio BhICKa3aHO MpeqnomomKenve, uTO ualtHoe pacTrenue 
Oulalaer CMOCcOGHOCTHIO PacXOOBaTb MOMMPeHOMbHbIe COCEMMHEHUA (KATeXHHEI), 
3BuleKad COfepKalllyiocA B HUX 9Hepruio. HacTosujee coobuleHHe SKCIePUMeH- 
ANbHO MOMTBEPXaeT ITO MoOO*KeHHe. 

Jaa nomyyenusa Mevenubix C!*-KaTexHHoB TpeXJIMCTHbIe Mo6eru yan (preum) 
ACIOHMpOBaJIM Ha cBeTy B aTMOCdHepe, cosepxameli CO, B TeveHHe 3 ac. 
‘BICYICHHBI ~MaTepHasl M3BIeKaIH B mpHOope CoxcsleTa moceqoBaTebHO 
MecbiO 6eH301—xsopopopm (1:1) u CBerkerneperHaHHbIM YKCYCHOSTHJIOBbIM 
pupom. [lonyuenupiii panee omucanHbm croco6om (*) u3 yKCYCHOSTHIOBOH 
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SITAKKM MpenapaT KaTeXHHOB CMeLIMBaH C PaBHbIM OObEMOM KBapleBoro 
ecKa HM JONOJHHTeIbHO u3BeKamH xmopotopmom. Ilecok yqaiaiu mpocenBa- 
MeM, HM OCTATOK MHOFOKPaTHO pacTupaJN C HeOOJIbIUMMM NOPWAAMM BJaxKHOTO, 
30602HOoro oT mepeKuceli cepHoro aupa. OObegquHeHHble SU pHble BLITAKKH 
sIcyluuMBasu B BakyyMe. Cyxoli ocraToK mpescraBian co6oi (™”) cMecb MeueH- 
pix C}4 /-snmKarexuHa, [-9mHMraimoKaTexuHa WM UX TasOBEIX 9pupoB. AKTHB- 
OCTh TaKOrO Mpenapata, H3MepeHHad Ha TOPILOBOM cueTUHKe, COCTaBANAa 
700 umn/MuH- Mr. 
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TlonyueHHblii mpenapaT CMO b30BaIH JIA BBEACHHA B MOJIOABIC TpexJuei 
HBle Mo6ern uYaliHoro pacreHua myTeM J1H00 BAKYYM-HHQUJbTpalu, HOO 34 
cacbIBAaHHA Yepes Cpesbl cTeOei. B mepBom cyly4ae 20 no6eroB HHUJIbTPHpOBa| 
pacrsopom C1 xatexuHos (100-mu). Mids brpupoBaHHble no6erv NoscyumBad| 
B TOKe BO3LyxXa WH MO AOCTHxKeHHM HOPMAJbHOM BUlaXKHOCTH MOMeLaIM B TCM 
HOTe B BaKYYM9KCHKaTOp, CHa@KeHHbIM JBYMA OTBEPCTHAMH JA MpocacblBaHny | 
BO3LyXa. | 
Bo Bropom cyuae 18 noGerop MomeliaIH_ Cpe3aMH B ABE KIOBETH! 3 IIJI€KCE 
racca c pacrBopom C!4-KaTexuHos (no 4—5 mr). Kiopers! oOepTHIBaIH JBYM 
cyloamu OyMaru (yepHoli HsHYTPH, Se10) 

Ta6anuna 1 CHapy2KH) JIA MpeOTBpallleHuA OKUCIE 

HHA KaTeXHHOB MO JeHcTBHeM CBeTA | 

Buxeneine O¥Os tpexsucrski, roberantt noyeulagM TOK CTEKMOM Ha comHesHby 
B TeAOTS. nocme BBesenun CM-Karexunon CBET- K KOHILy 3acacbIBaHA B KIOBETY 
NOWIMBaAIH MHCTHJIMpOBaHHy!0 BOY 


ome Uepe3 7 uac. (mouTH MOJHOe 3acacbIBa 
CHO, HHe JOIMTOM BOMbI) B KIOBETLI CHOBA AG 
OaBANH BOY HW MOMeLLaIH B TeMHOT| 
Onbit se er g = _B SKCHKaTOp. | 
Wo Reai iad Gomes 28 Ha nporsaxenuu 50—70 yac. yepe 
= ae 9KCHKaTOp BpeMeHaMH MpocacpiBad| 
z se CBOOOAHbI OT YIJICKHCJIOTbI BO3AYy 
CO, AbIXaHHA MOrsolaH HacbILleHHbI 
Hnduaptpanna 6,5 900| 0,75 PacTBOPOM Ba(OH),. Ocaflox BaCOi 
I 12 3320] 2,7 OTMeAIH, MPOMbIBaNIH moceqoBaTed 
ee a fa soe HO STAHOJIOM H alleTOHOM Hi BbICYLUIMBaJi 
50. 90800| 74’2 40 MocrosHHOro Beca B BaKYYM-9KCHK 
ieee oar hs pleas 13 Tope Hay CaCly. Touny1o HaBecky BaCe 
Il 34 5130| 3°7 HaHWOCHJIM Ha JlaTyHHbili MMCK, M palHe 
45,5 8770| 6.3  A@KTHBHOCTb onpefeiamu B GecKOHedH 
53), 62 340 | 44,8 TOHKOM CJIO€ Ha TOPILOBOM CUeCTYHKe. 
69 | 102.000 | 73,4 Cnelyer OTMeTHTb, 4YTO ynoTpeGse 
Sacacbipanne 20 3800} 2,6 HHe AIA NOMOOHEIX ONBITOB pacTBOpe 
os 2 Ks ne none OMHUX JIMMIb KaTeXHHOB Masio MmpHro 
54° 42.900| 29'6 HO (oco6eHHO B cayuae 3acacbIBaHHs) 
68,5 |4116600| 81.8 Buazumo, mpucyrcrBue xoTA Obl cielo! 


OKHCMeCHHBIX (XHHOMHBIX) (lopM, O6pa3y 
IOWUXCH MOO BCEACTBHE AYTOKCHLALNH, M60 NOs JelicrBHueM NomMceHOOKCH AA 
3bl IPH KOHTAKTe C PaCTHTeJIbHbIMM TKAHAMM, Je@HCTBYeT TOKCHUHO Ha pacTeHue 
I]pu sacacbiBaHHW TaKHX PacCTBOPOB JIMCTbA ObICTpO TepsAIOT TYPTOP, 3acacblBe 
HHe BCKOpe MpeKpalilaeTcs, HM Cpesbl no6eroB Oyperor. [IpeqBapuTesbHbIe 3KC 
N€PHMeHTbI NOKa3aJIH, YTO OOaBeHHe K PacTBOPy KaTeXHHOB aCKOPOMHOBO! 
KUCHOTEI MOMHOCTbIO CHAM@eT STH H@KENATEIbHbIC sBJCHHA. Kak u3pecrHt 
(78), ackopOHHOBad KHCJIOTA OGualaeT CHOCOOHOCTHIO BOCCTAHaBAUBaTb XUHOUI 
Hble (@OpMbI KaTexuHoB. [lostomy B AaibHelMemM BCIOLY UCHOb30BanH cMecb Cl! 
KaTeXHHOB H ackOpOuHOBON KucsOTEI (400 mr KaTexuHos u 100 mr ackop6uHOBO! 
KHCJIOTHI B 200 Ma BOoJbI). 

IlepBble OMbITHI, HOCHBIIMe KaueCTBeHHBIi XapakTep, OblvIM MocTaBJeHDI | 
LO vets Oxu NOKasaJiM, YTO NO KpakHelt Mepe HeKOTOpas YacTb PalMoakKTHBHOCTH 
BBCACHHOH B YaHHbIe NOOerM C KaTeXHHaMM, MOXeT ObITh nosqHee OOHAPy2KeH 
B yrvlekucoTe JbIXaHua. 

B 1958 r. B Anaceynu (Fpy3CCP) 6puin npogenanbt TpH NOxOOHEIX OMBIT 
yKE C KOJIMYCCTBEHHbIM yueTom C: 7Ba c HH(bubTpallueli H OMA C 3acacpIBe 
HueM. Tlonyuenuple pesyJibraTbl MpeycraBleHbl B Tab. 1. 

_Kak MoxHO BueTb U3 TAG. 1, oKucneHHe Cl4-KaTexHHOB B MOMOMBIX OGera 
“aHHOTO PacTeHMA poTekaeT Kak Obl ABYMA sTanamu. Bo Bpema nepBoro u 
HUX, NPORONMKAarOulerocaA B 3aBHCHMOCTH OT COBH (OMpeseAeMBIX, MO-BUIP 
ae MpOHHMaemocTh1w) oT 25 Jo 45 yac., Ha6momaerca HesHaUMTeNLHOE BBIJAE 
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jienue C'O,, cocrapusioujee He Gomee 5—10% or BBemeHHOFO KOuMYeCTBa C!?. 
Ha sropom srane (ciefzyrouyve 20—30 uac.) nponcxoguT Gpicrpoe oKuceHHe 
BBeeHHBIX C'4-KaTeXHHOB, IpHyeMm BbiJesenue C!4B Buse YICKHCOTHI AblxXaHna 
Rocturaer 73—82% or BBedeHHOrO KomMYecTBa C4. B onpirax c HNcbUbTpalueli 
BbijeneHue CO, Gplwio HeCKOJbKO MeHbMM (74,2 u 73,4% oT BBe,eHHOTO 
C'), HO M B 9TOM CJly¥ae OCHOBHas Macca C!* oOHapyxKuBalacb B yruleKHcmoTe 
ibIXaHHA. 

Ha puc. | us06paxenbl KpuBble BbijeneHua ClO, B ombirax c HHuIbTpallnelt 
HW 3aCcaCbIBaHHeM. 

OOpailaeT Ha CeOA BHHMaHHe NomorMl xo, KpuBoh sBbienenua CO, B 
onbiTe c 3acacbiBaHHeM (6). Dto OObaAcHAeTCA, MO-BHAMMOMy, Oovlee MeJVJICHHbIM 
HM paBHOMepHbIM mNocTymJeHHeM 
C™-KaTeXHHOB B JIMCTOBbIE Ta- —-» y gfea CM 
CTHHKH. { 60 

IlonyueHHble jaHHbie CBr Je- 
TEILCTBYIOT © TOM, YTO B MOJO- =, pa 
WbIxX mo6erax ualHoro pacTeHus ® 
IPOHCXOAUT He TOJIbKO OOpazoBa- = S 
HHe KaTeXHHOB (1°), HO HM HCMOWIb30- = 
BaHHe UX B KayecTBe J[bIXaTeJIb- ’ 

x= 
SS 


& 
S 


HOrO MatepHata. IIpu 9TOM GeH- 
30JIbHbI€ Apa MOJIeKYJI KATCXHHOB 
paciemIsioTCA, H UX OCKOJKH ” 20. 3 40 80 8 Yac 
mocue pala npeBpallleHul BbIeIsA- 

}OTCA B Bue yruekucoTHl. Takum Puc. 1. Beizenenne CMO. TpexaucTHbIMu m06e- 
o6pasoM, HaulM annie pnsioren "ZMH avoro, pacrenny, noone tx miastpe 
UPAMbIM MOKa3aTeJIbCTBOM TOPO, (Gy pacwnet Gl nareetes 

4YTO KATEXHHbI MPHHUMaIOT Camoe 

aKTHBHOe yuacTHe B OOMeHE Be- 

mecTB 4alHoro pacTeHua. 

TlocKouIbKY KaTCXHHbl ABJAIOCTCA BeLeECTBAMH, Ha OOpa3s0BaHue MW Hakorwe- 
Hue KOTOPLIX HallpaBJleHa %KU3HEeATEMbHOCTb YaHHOTO pacTeHHA, B JaHHOoM 
ely4ae HeT HHKaKHX OCHOBaHHli AyMaTb O «eTOKCHKaLlMH» (TEPMHH, HCcHOMb3ye- 
MbIM B OHOXMMHH XKHBOTHBIX, a B MOcTeqHee BPCMA H B OHMOXHMHH PacTeHHi WA 
oOo03HaueHHA IlyTel OCesBpexKHUBaHHA TOKCHUHDIX BEMLeCTB C WeIbIO HX BbIBEeHHA 
M3 opraHu3ma). Kpome Toro, BBOJMMbie B YaliHble NOGeru KOMYeCTBa C*4-KaTexH- 
HOB ObIJIM BECbMa MaJIbI 10 CPaBHEHHIO C TEMH KOJIMUCCTBAMH HEMCYCHHBIX KaTeXH- 
HOB, KOTOpble B HUX y2Ke coJepxKauucb. Tak, B OMNbIT C 3aCaCbIBaHHeM ObvIO B3A- 
To 18 TpexJIMCTHbIX MOGeroB C XOPOLIO pa3BUTbIMH JIMCTbAMH. CodepKanue Ka- 
TeXHHOB B HHX Oplio paBHo 1,0—1,2 r. Ilyrem xe 3acacbIBaHHA B STH NOOern 
6bIIO JONOJHHTeIbHO BBeAeHO Muh 25 mr C!4-KaTexHHoB (T. e. 2,0—2,5%). 

MoxkHo JlyMaTb, 4TO B MepBple 20—30 uac. mocne BBemeHua C!4-KaTexXHHOB, 
KOra B JIMCTbAX HMeeTCA JOCTATOUHOe KOJIHYeECTBO CaXapOB MH aCCHMHJIAIHOH- 
HOrO KpaxMaJla, JbIXaHHe Cpe3aHHbIxX MOGeFoB OCYULECTBIIACTCA PIAaBHbIM O6Pa30M 
3a cueT yruepofos. Ilo Mepe ucuepnaHHA JIerKO JOCTYMHbIX 9HepreTH4ecKHX 
MCTOUHHKOB B OOMeH BOBJeKalOTCA Ooee TPYIHO MOOHIM3yeMbIe COeMHEHHA, 
KOTOPbIMH B JIMCTbAX 4aA ABJIAIOTCA, O-BHJMMOMY, KaTeXHHbI. Takum oOpasom, 
KaTeXHHbI JOJ2XKHbI pacCMaTPUBaTbCA HE KaK KOHECYHBIC MPOLYKTbI OOMeHa 
(4m OTOPOChI pacTHuTebHOTO OpraHH3Ma), a KaK OcOOad (popMa 3alaCHbIX Be- 
WeCTB, XapakTepHasx JIA YalHOorO pacTeHHaA. 

YcraHOBJICHHaA HalIMMH OMbITaMH CHOCOOHOCTh YaHHOTO pacTeHusA paculen- 
JATb OCH3O0JIbHbIe KOM bILa MOJIEKYJI KATEXHHOB JaeT OCHOBAHNHE IIpesNONarath, ITO 
WM B JPyrux PbICWIMX PaCTeHHAX MOFYT CYLIeCTBOBaTb (ePMeCHTHbIe CHCTEMBI, 
OCYILeCTBIAIOUIMe STOT Mpollecc, MpHuem UX cyOcTpaTamMu 6yyT CyxXUTb HHbIe 
NOJMeHOJIbHBIC + COeAHHeHHA. 

Vntepecuo OTMeTuTb, UTO B MOJebHbIX OMbITax A. JI. Kypcanosa u M. H. 3a- 
npomerosa (4) 6piuIo MOKa3aHO, YTO KATCXHHbI CIOCOOHbI OKUCIATHCA TpenapaToM 
qaliHoli NomMpenomOKcHasbl C BbIeTeHHeM COs, HC OOpas0BaHHeM OKpallleHHbIx 
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MIpOAYKTOB OKuCMeHUA. B nocmeqHee BPeMA NeTa/IbHbI MeXaHH3M STON peakuun 
usyyasca Po6eptcom ("*). 
OyHako B Cyyae NomMdeHOOKCHasHOTO OKHCIeHHA BbIemweHue CO: OT-) 
HOCHT@IbHO HEBEIMKO, HM OCHOBHBIM MpOLYKTOM PeaKUMH ABMIAIOTCA OKHCJICHHEIE | 
MIpOAYKTbI YIJIOTHCHHA KaTeXHHOB. B JIMCTbAX 2Ke Ua, KaK MbI BUEN, KATEXHMHDI 
MOUTH MOJHOCTHIO OKUCIAIOTCA WO COz, Kak Obl «cropaioT». OTO 3acTaBAeT Wy- | 
MaTb, UTO MYTb OKHCACHHA KaTeXHHOB B pacTeHHuN, 10 KpaliHeli Mepe Ha Mo3sqHeH- | 
IWMX 9TaMax, OTMMYeH OT MYTH UX OKHCNeEHMA Tp (epMeHTalMu yas. | 
Panee aBTopoM ObIul0 moKa3aHo (*%), uTO yOblIb KaTeXHHOB MPH XpaHeHHH |} 
JIMCTbeB Yas ApH Temmepatype 5° Moxer ObiTb OOHapyxKeHa JIMWb yepes 130 yac. | 
(Ha 2%). Uepes 200 ac. ona Jocruraer 13% u Jaxke npokomxKaer MporpeccuBHO 
yBeluuuBaTbed. EcrecrseHHo JlOnycTuTb, uTO mpH 25° mpoleccbl OKMCIeHHA 
OyAyT MpoTeKaTb C Goble CKOPOCTbIO, YTO H OblIO MOKa3aHO M3OTOMHEIMH HC- | 
cleOBaHHAMH. 
Cuelyer UMeTb B BAY eile OHO O6cToATembcTBO. IIpH 9KCMepHMeHTaJIbHOM | 
BBeCHHH KaTeXHHbI WonasawT B MpoTomasmy, rye cpa3sy x%e CTaHOBATCA O- | 
CTYMHbIMH JelCTBUIO COOTBETCTBYIONINX PeEPMeCHTHBIX CHCTeM. OCHOBHAaH 2Ke MaC- | 
Ca KaTeXHHOB, yxKe COepxKallMxcA BUAaHHbIX MOOerax, HAXOQUTCA B KJIETOU- | 
HOM COKe H MO3TOMY, BOSMOXKHO, MOsBepraeTcA PaculelIeHHIO JIMIUIb TO Mepe | 
UX BKJIOUCHMA B MpoTomla3smy. 
ABTop CUMTaeT CBOMM AOJITOM BbIPasHTb OnarojapHoctTb aka. A. JI. Kypca- 
HOBY 3a HHTepec K paOoTe HU WeHHbIe KpHTMYeCKHe 3aMeyuaHHA. 


MucrutyT u3sHoulorMu pacTeHHit Toctynu0 
um. K. A. Tumups3epa [351 1959 
Axkaylemun Hayk CCCP 
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IKOJIOTHA PACTEHHH 


B. T. KAPMOB 


KOHK YPEHUMSA 3A NMTATEJIBHbIE BEWLECTBA 
MW BOSOBHOBHTEJIBHbIE MPOWECCbI B HACA)KAEHUSX 
CTENHOH 30HbI 


(ITpedcmaeneno akademuxom B. H. Cykauecoim 17 XII 1958) 


Jina HacaxjeHHli CTemHOH 30HbI ObIIO MOKa3aHO, 4YTO pocT Hu COCTOAHHe NOJ- 
pocTa MOA MOJIOrOM JIeCa CYULeCTBCHHO yJIyuWlaioTcsA Mpu ycTpaHeHun BIMAHHH 
KOPHEH BSpPOcsbIX JepeBbeB(*). Tor dbakT, 4TO 3TO BCera conpoBoxalocb 
yIYUUIeHHeM BéJlarooOecneueHHOCTH Hospocta, Mmocmyxu OcHOBOH A 
3AKJIIOUCHHA O KPaHHe OCTPOH KOHKYPeHUMH 3a Bary, KOTOpad 4H pac- 
SMaTPMBalacb B KayecTBe TlaBHOrTO dakTopa, OrpaHHuMBalollero pa3sBuTue 
AOBbIX MOKOJICHHH Jleca B HaCaxKJCHHAX CTENHOH 30HbI. SaKIOUeHHe STO BOMHE 
SorjacyeTca C COBOKYNHOCTbIO (PH3HOJOrMYeCKHX JaHHbIX, MOJYYCHHbIX MpH 
SPaBHUTeJIbHOM U3YYeCHHH BOAHOTO PexKHMa CeAHUEB, BbIPOCIIMX B YCJIOBHAX 
3JIMAHHA KOPHeEH B3POCJIbIX JepeBbeB H Ha MlOWlayKax, re ITO BIIMAHHE ObIIO 
ACKJIIOUCHO OOpyOKOH KopHeli Apepoctoa (*). UM BMecTe c TeM COBePUIeHHO OUe- 
3HJIHO, UTO M€XAHH3M BJIMAHHA KOPHeH B3POCJIbIX AepeBbeB Ha MOApocT Oowee 
~OXKEH NO CBOeH MpHpose, vem OObBIUHO NpercTaBaetca. J[o cuxX Nop, HampuMep, 
MCTACTCH OTKPBITHIM BOMPOC, B KAKO CTeMeCHH KOPHM B3POCJIbIX AepeBbeB MOTyT 
3SJIAATb 3eCb Ha MOApocT yepe3 U3MeHEHHE YCJIOBHH MHHepaJbHOrO NHTAaHHA. 
DOLIMIHO MPHHATO CUMTATb, YTO B HacaxKJCHWAX CTeMHOM 30HbI MHTATeJIbHbIe 
3€1N1ECTBa B MOUBe He HaXOJATCA B 9KOMOPM4YeCCKOM MHHUMyMe. MHbIMH COBaMH, 
seCb HET OJHOM U3 BayKHeHWIMX MpeANOcCHIIOK WIA NPOABJIeHHA TaKOH copMbl 
THOUeCHHH Me@xKy pacCTeHHAMUH, KAK KOHKYPCHIMA 3a MHTATCJIbHbIC BeLLeCTBA. 
XOCBeHHbIM JIOKa3aTeJIbCTBOM 3TOFO MOLYT CJIYKUTb AaHHble arpPOXHMHYeCKHX 
icceOBaHHi mouB cremHbIx OOmacrel (5, 44, 1%). Oxas3brBaeTcad, U4ePHOSeMBI, 
}TOM 4UHCJIC HM IOKHBIe, COJepXKaT B KOPHEOOUTaeMOH Toe OObUIMe 3alacbl 
(OJBHXKHbIX opm a30Ta, dbocdopa Hu KaJIMA, YM, HallpHMep, NMOA3ZO0NMCTHIe 
{OUBbI TA@*KHOH 30HbI. Kpome Toro, MHOFOUHCJICHHbIe UCCJICROBAaHHA CTPYKTYPbI 
(OJ3eMHBIX uacTell HacaxkJeHuli CTeMHOM 3OHbI MOKa3bIBalOT, YTO KOPHeoOuTae- 
{bIi CIOH MOUBLI 3eCb 3HAYHTEbHO MOUIHee, YeEM B JIecaX Tae%KHOM 3OHbI, rye 
jeocTaToK KHCOposa B Gobel YaCTH MOYBCHHOTO MpousA OrpaHHunBaeT 
ayOMHY MPOHHKHOBeHHA KOPHeH HM JIMMaeT APeBOCTOH BO3MO%KHOCTH HCTMOVJIb- 
OBaTb 3allaCbl MUTATeIbHBIX BeUICCTB PIyOOKHX TopH30HToB mouBb (1, 4, 2”). 
jomee riyOokoe MpOHHKHOBeHHe KOPHeH B CTEMHbIe MOUBbI MO3BOIAeT ApeBo- 
TOIO HE TOJIbKO MOJIHee HCMOMb30BaTb 3allaCbl NOUBCHHOM Bard, HO Take U 
OTOllaTbh MUTATeIbHbIe BellecTBAa H3 HM2KHel YacTH MOYBeHHOrO Mpousa. 
Tecnu OCHOBbIBATLCA Ha TaKOTO pola COOOpaxKeHHAX, TO ECTECTBEHHO IIPHXOQUT 
{bICJIb O TOM, UTO KONKYPeHIMMA 3a MHTATEALHbIC BEMLCCTBAa B JIeCaX CTENHOM 30HbI 
@ urpaer CyuleCcTBeEHHOH pou B XOe BOSOOHOBUTEbHBIX Mpoleccos MOA MOJIO- 
om seca. Bmecte c Tem (bakTH4eCKHX JaHHbIX, MOATBEPARaloulU4x ITY paoouyro 
umoresy, B HallleH JJMTepaType MO CHX Mop Her. t 
 B cBa3n C 9THM MpPesCTaBJIANOCb MHTePECHBIM NPOCJeMUTb BJIMAHHe KOPHeH 
3POCJIbIX JepeBbeB Ha MHHepasIbHOe MMTaHHe CeAHI[eB B HaCaxKeCHHAX CTeMHOH 
oubl. Take ucCeqOBaHHA YasIOCb OCYLLECTBHTb B 1957 r., Korja OblwIM mpo- 
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BeleHbl XMMMYCCKHE aHaM3bI MOUB HM CeAHWeB AyOa B OMbITAaX, 3a/lOXKCHHHIX) 
Hamu enle B 1950 r. B HacaxkeHuax 3epHocoBxosa «bembie TIpyapm Bavaios; 
cKoli 061. HacaxkeHHA 3TH MpOM3pacraloT Ha 1OX%KHOM YePHOSeMe B MOIOCe CyXHx 
THIIYAKOBO-KOBbIIbHbIX CTeneH. | 

O6beKkTaMH XHMMUeCKHX aHaJIM30B Cy KHIM 6-JleTHHe CeAHUbI AyOa U NouBé 
OMbITHBIX MIOULaLOK, MO nepudepuu KOTOPIX Oblia MpoBeseHa OOpyOKa KOpHeH 
B3POCIbIX AepeBbeB Ha riyOuny | M. KouTpodbHble onpeweieHuA MpoBOAMJINCH 
B C@AHWaX H NOYBE MIOWLaIOK, He H30JJMPOBaHHBIX OT BJIMAHHA KOPHEH B3POCJIbIX 
epespes. KoHTpoJbHble Hf ONbITHbIC MIOULaQKH C MOCeBaMH Aya ObIIM 3a/102KeHbe 
OJ, MOOFOM ACeHeEBOFO ApeBocTos B BO3pactTe 45 eT HM B KYOOBOM HacarkKJeHHu | 
HMeHOILeM BO3PacT 25 wer. 

CeaHibl Wy6a avalusnpoBasiMcb Ha cosepxKaHne B HUX OOWlero a3zoTa (n¢ 
Kpeablasio) H doctbopa (KaslopuMerpuuecku mocie momycyxoro o30/1eHHs) 
TlotpwxKHbI a30T B MO"“Be ONpesemsascA 10 MeTtoxy TiopuHa 4 Kononosoi, mogi 
BIDKHBIM dboctbop —- merogom Tpyora, a onpeyeieHHe MOJBMXKHBIX (OPM KaJIH§ 
BbINOHeEHO 10 Kupcanosy. Odpa3bl CeAHIeB HM MOUB ObIIH B3ATHI OJ{HOBpeMeH | 
HO BO BTOpOH mouoBHHe aBrycta 1957 r. | 

Poct cesHieB Ay6a Ip KOHKYPpeHUHH KOPHeH J,peBOCTOA CHJIbHO TOPMO3HJICHA 
Tak, HalpuMep, cpeqHAA BBICOTa CeAHUeB LyOa Ha KOHTPOJIbHBIX MOMaaKar 
Mo moorom sAceHeBoro Apesocton Gpisa 10,5-+0,1 cm, a Ay6osoro 14,8+0,2% 
Ha nuomagkax c O6py6koH KOpHel B3pocsIbIxX JepeBbeB CeAHI[bI HMCJIH BbICOT 
B ACeHeBoM Jipepoctoe 98,7+0,9 cm, a B Ay6oBom 63,8+0,5 cm. 

Kak BHJHO H3 TaOs. 1, 3a OTHOCHTeIbHO OOJIbLIOH MpPOMeXKYTOK BPeMeH 
(c 1950 no 1957 r.) npon30miI0 3aMeTHOe CHYKeHHe COfepxKaHuA OOULerO a3OT 
B MMHepaJIbHbIX CJIOAX MOUBbI MIOULaLOK, H30JIMPOBaHHbIX OT BJIMAHHA KOPHE 
B3POCJIbIX JepeBbes. Takoe CHHKeHHe pesmbedHee BCero MpociexKuBaeTCA NOL 
momorom jJyOoBoro HacarKeHHA. 


Tao6nauna 1 


O6py6Kka KopHet KoutTposb 

Teast be x s ad es e x x 

om 2 aS : 5 OeRe 5 e 

a o 8 o a S o o 

ie) i=) G Gc [e) i=] i=) S 

Z Zz A < Zz Zz On 4 
Hacaxyeuue AceHA OObIK- 0—5 0,54 9,76 15,96 | 54,6 0,63 
HOBeHHOrO 5—10 0,52 7,45 15,960" 27,8 0,56 
10—20 0,54 7,15 15,32 | 25,0 0,51 
20—30 0,47 Us titi 15,90 | 22,6 0,51 
30—40 0,49 7,19 15,00 | 11,4 0,48 
40—50 0,48 5,80 0,00 6,7 0,48 
Hacamenue ny6a uepem- 0—5 0,68 9,87 16,25 | 36,8 0,74 
yaToro 5—10 0,60 | 6,99 | 15,61] 2474 | 0.68 
40—20 0553. |. 9,47 |) 16,08: 15:2 | 90,54 
20—30 0,50 8,79 16,02 | 27,4 0,56 
30—40 0,47 7,77 1,00 6,8 0,55 
40—50 0,38 6,47 0,00 4,5 0,48 

IIpumeuaune. Iloqsuxupie dopmpl a3ora, tbocopa u Kanua IIPpHBOLATCA:B MH 

uurpamMax Ha 100 r cyxo now. 


HH€M HHTCHCHMBHOCTH MHHEepasIM3allMM OPraHWyeCKOrO BelLeCTBAa; MpoOrecchl 3TI 
pH YAYYWeHHH BarOOOeCNeYeHHOCTH TOUBLI CYUIeCTBeEHHO YCKOpsIOTCS 
TakKHM OOpa30M, YCJIOBHA MOOHJIM3alMH MHTATeIbHbIX BeULeCTB Ul nepexod u 
B Ooslee NOABMXKHbIe H AOCTYNMHbIe JIA pacrenuli cbopMbI 3HauNTebHO yalyuaey 
CH, KOrla yCTpansAeTca WIM, MO KpalHel Mepe, OcMaOAeTCA UccyMeHHe NoUBH 
KOPHAMHM B3POCJIbIX MepeBbeB. KoHeuHO, 9TO HMeeT OMpeeneHHoe 3HaAueHHE J 
pocTa cevHHUeB Ha MWlOWMalkax, 3all\MIeHHbIX OT BJIMAHHH KOpHe B3pocubIy 
Aepesbes. Ha cone yMeHbuIeHuA OOuIero 3amaca CoeqMHeHUM agoTa TakoxKe Ha 
OOaeTCA CPABHUTEbHO HEOOMbINOe, HO OTUCTIIHBO NpOcJIexKHBaeMOe CHHKEHH 
CoepxKaHHA MOABHXKHBIX (POPM a30TAa HM KaJIMA B BEPXHUX COAX MOUBbI (Ho rvty 
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~Ounb! 20—30 cm), re B OCHOBHOM HM pa3MeltaeTcd OCHOBHaA Macca KOpHeH 
ceaHleB AyOa. B Oonee ry6oKux ropusontax (30—50 cm) stn pa3iiMuHA He 
MPOCMeKUBAIOTCH, WIM HaOmOfaeTcA OGpaTHoe COOTHOIUeHHe B OGecHeyeHHOCTH 
NOABWXKHBIMH COCIMHCHHAMM a30Ta HM Kasia. Buyumo, ompeqenenHoe 3Hayenne 
B YMCHbINCHHH 3allaCOB STHX MHTATeJIbHbIX BeILECTB Ha MOWaqKax Cc OOpyOKoli 
KOPHeH JOMAKHO HMeTb OOJIbIIOe MOTPeGMeHHe HX MOULHO PasBHTLIMM CeAHLaMH 
Ay6a. Uro kacaeTcsx no_BuxKHBIX cpopm (pocbopa, To yerpaHeHue noTpedu1 AroueH 
JCATCAbHOCTH KOPHEH B3pOCIbIX Je- 
peBbeB MpaKTHYeCKH He BMAeT Ha 
MX COfep2xKaHHe B MouBe. Pasymeertca, 
‘TOT BbIBOJ OTHOCHTCA KO BTOpOI O6py6xa 
‘MIOJIOBMHeE mepHoyla Bereralun —- nepal 
MMMCHHO K TOMY BpemMeHH, Kora 


Teonuma 2 


KoutTpowb 


N, %|P20s, %|N, %}| P20;, % 


IKU3ZHECATEIbHOCTh JEPeBbeB CHJIbHO 
MOAaBIeHa B CBA3H C OCTPbIM HeMO- — Hacaxzenne acena 

oObIKHOBeEHOrO 
CTaTKOM Bilaru B mouse. K coxkaneHnto fer 1,84! 0,302| 1,64] 0.469 
HaM He MpeCTaBJIAJIOCb BO3MO%KHO- Cre6an 0,77) 0,146 | 0,59] 0,489 
TH MpOCJeAHTb WHHAMUKY COMeprxa- Hacaxgenue py6a ue- 

pemuyatToro 
iHHH ~MUTATeJIbHbIX BeULeECTB B MOUBe JlucTpst 1,67) 0,262] 1,59] 0,315 
OIbITHBIX MH KOHTPOJIbHBIX TvIOWLaOK CreO7e LS 


‘B TeYeHHe BCero NepHosa Bererallun, 

TO, KOHeYHO, Jalo Obl Ooee NOMHYy!IO KaPTHHY YCJIOBHH MHTaHuA CeAHILEB 
'B ombiTax. Ho u Ha OCHOBe NPHBOAUMbBIX JaHHbIX MOXHO ClelaTb 3aKJOUeHHE, 
“TO eCIH OOpyOKa KOpHel B3pPOCIbIX epeBbeB H YJY4Wana MUTAaTebHbIli 
PeKHM CeAHUEB, TO AyOKH KOHTPOJIbHBIX MIOWANOK Take pasBUBasIMCcb Ha 
pone xopouleli OGecmeyeHHOCTH MATATeJIbHbIMH BelLeCTBaMH. 

Hy2KHO 3aMeTHTb, UTO HEMOCpeACTBeEHHbIe OMpeesIeHHA B MOUBe MUTATeNb- 
SHbIX BelCCTB COBEPLICHHO HEJOCTATOUHH! WIA 3aKJIOUCHHH O BJIMAHHM KOpHeli 
‘B3POCJIBIX MepeBbeB Ha MuTaHHe ceaHueB. Jle10 B TOM, 4TO OOWIHH OasaHc 
NATATe@IbHbIX BeMIECTB B MOYBE KOHTPOJIMPyeTCA OYeCHb CJIOMRHOH COBOKYIHO- 
<TbIO (aKTCPOB, B TOM UMCIe TaKHX, KaK BbIMbIBAHHe OCa\KaMH, MoTpedeHHe 
MAUKPOOpraHv3MaMH, CKOPOCTbIO MHHepaJIH3allM PaCTHTeEJIbHBIX OCTATKOB H T. I. 
Orciojla, HanmpHmMep, MOHATHO, mouemMy HeKOTOpble ucceqOBaTeIM He MOrK 
-yCTaHOBHTb KaKHX-JIHOO H3Me€HeCHHH B XHMHMYECKOM COCTaBe T0UB B OMbITaX 
¢ TpaHieltHon O6pesKol KopHeli (14, 1°). B cBa3H Cc 9TMM CYIILeCTBeHHOe 3HaueHHe 
JIA OWCHKH HMHTeCHCHBHOCTH COPeBHOBaHHA 3a MHTATeIbHbIe BeLeCTBA HMeIOT 
XHMHUeCKHE aHaJIH3bl CAMAX PaCTCHHH OMbITHBIX WH KOHTPOJIbHbIX MVIOULaOK 
{Ta6l. 2). 

Kak BHIMM, Mph ycTpaHeHHH KOHKYPeHIUMH KOPHeH B3POCJIbIX epeBbeB 
odulee CollepxKaHHe a30Ta B JIMCTbAX H CTeOMAX 3AMETHO MOBDILMAeTCA, HO CpaB- 
HHTCJIbHO Ha HeOOJIbIIyIO BeIMUHHY. 

CopeplleHHO HeOXKULAHHbIMM OKa3aJIHCb pe3ybTAaTbI OMpeeleHHA cocdopa. 
B ceaHllax, HCMbITbIBaIOULMX Ha ceOe BJIMAHHE KOPHeH B3POCIbIX JepeBbeB, CO- 
lep2kutca Gombe cbocdbopa, 4eM B pacTeHHAX, H3OJIMPOBAHHbIX OT 3THX BIUA- 
Huu. Oco6eHHO 3HauHTesIbHOe HakoreHHue cpocdbopa HaOwOAaercaA B JIMCTbAX 
KOHTPOJIbHBIX AYOKOB, le cosepxanue ero Bpllue Ha 20 u 50% B cpaBHeHHH ¢ 
AyOkaMu, pacrylluMn Ha niowayKax c OOpyOKol kopHel. Pasmmuna B CofepxKa- 
HUM cbocdopa B CTeGIAX CeAHI[EB MeHee CYULeCTBEHHE!. J]HoOonbITHO, 4YTO Cyule- 
-CTBY€T BIOJIHE ONpeWeeHHad CBA3b MEKLY CTeMeHbIO YrHeTeHHA CeAHMeB AyOa 
KOPHAMH HCCJIENOBaHHBIX ApeBocToeB H COsep2xkaHHeM B HAX asoTa u cocdopa. 
Bosee nofaBsieHHOMy POCTY HM COCTOAHHIO KOHTPOVJIbHBIX CeAHIeB AyOa B ACeHE- 
BOM HaCaxKJICHHH COOTBETCTBYIOT HM Ooulee YeTKO BbIPAxKeHHbI€ ABJICHHA Ha- 
KomueHua cboccbopa B JHCTbAX HM CHW2KeHHe COMepxKaHHA a30TAa. 

Urak, BbIACHACTCA COBEPIWICHHO MapaoKCaJIbHbl (pakT JyuWel OOecmeyeH - 
HOCTH (poccbopom ceaAHeB yOa, pacTyWHX B YCIOBMAX OCTPOro H HalpsAxKeHHOTO 
COpeBHOBaHHA C KOPHAMH B3POCJIbIX JepeBbeB 3a BJlary. 

Jina cbusvoulornyeckolt MH WeHOTHNeCKON OLeHKH MOOOHOTO ABJeCHHA He- 
-OOXOJIMMO HMeTb B BHLY cslemyroule OOcTrosTeipcrBa. IIperxge Bcero, MOBBILIeH- 
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Hoe cojlepxkanue cpoctopa B IMCTbAX JYOKOB, pacTyWlMX B YCOBMH KOHKypeH: 
IH KOPHel B3SpOCJIbIX JepeBbeB, BCerfla coueTaeTCA C HaKOMNJIeHHeM (H BeCbM 
3HaUHTe/IbHBIM) RB JIMCTbAX YreBOJOB B BUe MpoctHIxX caxapoB (‘). Crom 
ACHO BbIPAXKeHHbIM MapaeIu3M MeXxKLY HaKOMJICHHeM yrleBOLOB B opMe ca- 
XapOB HM Coslep2KaHHem (boc*opa B HalMX OMbITaX ECTeECTBCHHO HaBOJMT Ha MBICJIb. 
O 4aCTHUHOM BbIKJHOUeHHH cpocdopa u3 OOuLlero KpyroBopora BellecTB BCIeI-| 
CTBHe pe3Koro HapylieHuA yrueBoqHO-ocopHoro OOMeHa y CexHIeB, pacry- 
UlUX B YCIOBHAX OCTPOH M HalpxAxKeHHOM KOHKYPeHIUMH 3a BJlary, C 4eM, BH-| 
JIMMO, HM CBA3AHO efO HaKOMJIeHHe B JIMCTbAX KOHTPOJIbHBIX AyOKoB. Mbicib 2Ta 
HaM KaxKeTCA BeCbMa MpaBAOMOAOOHOL, ecIM MPHHATb BO BHAMaHHe TO Orpom-| 
Hoe 3HayueHHe, KOTOPOe uMeeT (poctop B MepesBuxKeHHU yrveBOJOB MO pacre- 
HHIO, B HX TpaHcnopTe H3 JIMCTbeB B KOpHH (?,°,8,7°). 

Vi3-3a HeOObIIOrO KOJIMYeCTBA XHMHMYeCKHX aHaJIH30B B HacTOAMee BPpeM# | 
He MIpeNCTaBJIAe€TCA BOSMOXKHHIM AaTb MOHYIO KAPTHHY OMOXMMMYECKOTO KPyPo- | 
BOpoTa coeqMHeHHH chocdopa y cexAHUeB B HawHx onbitax. Ilostomy cehuac | 
OUCHb TPYIHO CeaTb OW€HKY BCeX MOCJIeACTBUH, KOTOPble HMEIOT OTMCYEHHBIE | 
BbIILe OCOGeEHHOCTH (pocopHoro OOMeHa JWIA PacTeHHH B YCJIOBHAX HallpAxKeHHO- 
TO COPe€BHOBaHHA 3a Blary,— HallpuMep onmpeyeuTb, B KaKOH CTeMeHH 3TH 
OCOOCHHOCTH MOXKHO PaCCMaTPHBaTb KaK MPHCMOCOOMTeIbHYIO PeaKIUMIO, MOBBI- | 
WWalOuly!o YCTOHYHBOCTb Ce€AHUEB K 38acyXe, TaK KaK XOPOUWIO H3BeCTHO, YTO MO- 
BbILUeHHe COfep2xKaHua chocdopa B TKAHAX PacTeHHH yBeM4YMBaeT HX ycTONuH- 
BOCTb IIPOTHB YaCTHUHOTO OOe3BOXKHBAHHA UH MeperpeBa. Mb y2xKe He TOBOPUM. | 
O TEX OFPOMHBIX NOCeACTBUAX, KOTOPbIe MOFJIM Obl HMeTb STH CABHTH AVIA Tepe- 
CTPOHKH HaCJIeCTBeHHOH OCHOBbI CeAHILeB. 

HesaBucumo oT XapakTepa 2TOrOo OOMeHa, BCe NPHBOAUMble 3eCb PakTbI 
cooOpaxkeHHA TOBOPAT O TOM, YTO MOXOM pocT CeAHWEB B HacaxKJeHUAX CcTeN- 
HOH 30HbI CBA3AH He C MHHEPaJILHbIM FOOaHHeM, a HEMOCPeACTBeHHO C HeOCTAaT- 
KOM BJlarH B CHJIy MepexBaTa e€€ KOPHAMH B3POCJbIX JepeBbes. MHave TpyHoO 
OObACHUTb TOT (PakT, UTO CHJIbHO MOMaBJICHHble CeAHUbI Wy6a colepxaT B ycu0- 
BHAX KOHKYPCHIUHH KOPHeH B3POCJIbIX TepeBbeB Oovlbuie Pocdopa H MaJIO OTIM- 
YaIOTCA MO COMepxKaHWIO a30Ta OT PaCTeHHH, 3alllMN[eCHHbIX OT BO3JeHCTBUS 
KOPHeH B3pOCIbIX epeBbes. HegocTaToK Bullard B MepBOM CJIyyae He TOJbKO 
TOPMO3HT HCHOIb3OBaHHe CeAHWAMM JOCTYMHbIX H MOTeHIMaJIbHbIX 3allacoB. 
MMTATeJIbHbIX BeLLCCTB, HO H OOYCJIOBJINBaeT UACTHUHOE BbIKJIIOUCHHe TAKUX BaxK- 
HeHMMX SJIEMCHTOB, Kak (pocdop, u3 (usvomorMyecKHX MpolleccoB, HMerOLHx 
MCKJIOUNTeJIbBHO BaxKHOe 3HAYeHHE B OOULeEM MeTaOouIN3Me pacTeHul. M3syyenne 
XMMHYeCKOrO cocTaBa HM (U3HOOrMYeCKHX OCOGeHHOCTeli pacTeHuli B CBA3H C 
KOHKYPCHTHBIMH OTHOIMCHHAMH OTKPbIBaeT, MO-BHAMMOMY, OoO/bUIMe NepcneK~ | 
THBbI JI USYYCHHA CJIOXKHOFO MCXAHH3Ma STHX OTHOWCHHH H OWeCHKH MX POK | 
B Mpolleccax BUuooOpa3s0BaHnA. 


VuctutyT seca Tloctynuso 
Akajlemuu HaykK CCCP 16 XII 1958 
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Horaayn Akayemuu nayr CCCP 
1959. Tom 125, Ne 6 


PHSHOJIOLH A PACTEHHH 


K. ]]. CTOEB, Ml. T. MAMAPOB u H. B. BEHYUEB 


BJIAHSHHE YROBPEHWMM HA COCTAB BOCXOJALIEFO TOKA 
BHHOrPAAHONM JIO3bI 


(ITpedcmaeaexo axademuxom A. JI]. Kypcanosoim 281 1959) 


B sureparype MMeIOTCA yKa3aHHA Ha TO, YTO MHHEPasIbHbIe BellecTBa He 
[OrOULalOTCA PaCTeHHAMM PaBHOMePHO B TeyeHHe cyToK (',?). Ilo maexuto [Mo- 
amoBa (°), HHTCHCHBHOe MOFMOULeHHe HOHOB CBA3AHO C OTTOKOM aCCHMHJATOB 
iS JMCTbEB HM bIXaHHeM KopHeH. B mocuequee Bpema TyHap c corpyquuKamu 
) ycTaHOBHJIN, UTO B TeYeHHe CYTOK HMe€eTCA HECKOJIbKO NepHosoB, B TeueHHeE 
<OTOPHIX HaOsMOaeTCA oOMnmpefeseHHad PHTMHYHOCTL B 
IOFJIOMLCHHH MHHepaJIbHbIxX BellecTB. Kak HEM, TaK H 
{OUI NOTIOWLEHHe HOHOB H3MeHAETCH 3a KPaTKHe Mpome- 
KYTKM BPeMeHH, IpHuem ycTaHOBsIeHO 4—9 Takux mepHo- 
[OB. ITO ABJICEHHE ABTOPbl OOBACHAIOT C MO3HILMH TeO- 
MMH pasApaxkumocrn (°). 

HepaBHoMepHOCTE MOMIOTHTeJIbHOM cmocoOHocTu 
<OpHeH, OGOYCIOBJICHHaA MpOXOKJeHHeM 93TANOB pocrta 
1 pa3BuTHa pacTreHuli (°,’) oOOHapyxKuBaeTcH MU BO 
spemsa =Bereralluy. 

Vsyyaa cocraB BOCxOsAllero TOKa BHHOrpagHon J10- 
bl, Mbl CeaJId MOMbITKY YCTaHOBHTb BJIMAHHeE yO6- 
HHH Ha CaxXapHbIM WM AMMHOKHCJIOTHBIM COCTaB *KHI- 
.OCTH, BbITeKalouleH pH miaye M03bI. C sTOH WebI0 
bl COOMpau coK Maya c yfoOpenxpix N, Pu Ku 7 
[eyOOpeHHBIX KYCTOB copTa S3apyHH, MpMBUTOTO Ha 4 
1ompoh Moutukona. YRoOpenve MpHMeHAOCb B XKHI- 
(OM COCTOAHHM B Havasie COKOJBYWOKeHHA BUHOrpayHoH 
[O3bI. 

Jima cOopa nacoku Jesaica cpe3 OfHO/eTHErO BbI- 
pepuero moGera. Ha octaBilnlica neHekK HafleBaJiu pe- 
MHOBYIO TPyOKy, COCAMHEHHYIO Yepes CTEKJIAHHYIO TPyO- 
cy C pesHHOBOM MpoOKoOH c npoOupKol AA cOopa BbiTe- A 
alomleH 2kuAKocTH. Ja mpeoTBpalleHuA NoMmaaHua - noes eo ere 
| MIpoOMpKy MMKPOOpraHH3MoB MOATOTOBMeHHAA AIA \ro6peua: a — Kycrbt 
6opa NacoKH CucTeMa 3apaHee CTEPHJIM3OBaaCb, Aa CHEK 6e3 ypodpenus, 6 — 
OpadaTbIBasicA TOMyONOM H xopotopmom. Kpome Toro, xyctTsl c yxo6pennem. 
la [He MpoOupKu OcTaBsAIOCh HeKoTOpoe KomHYecTBO  / gpa ie a rulo- 
olyoua u xopotbopMa c TeM, uTOObI KOHel, CTeKJIAHHOH 
pyOKu, NO KOTOpOM BbITeKaeT MacoKa BO BpeMA cOopa 
jaya, HaXOMWIca HKe ypoOBHA anTucelTHYecKOH %KUKOCTH. Jin TOrO YTOObI HE 
ONYCTUTb BIMAHUA 3eIeHbIX YaACTeli BUHOrpaHOH J03bI Ha COCTAB NacOKU, BCe 
UCTbA 1 MONOALe MoGern yaanuch Mo Mepe ux nosBueHuA. IloryueHHbIH 
OK lWwlaya KOHWeHTpupoBaica B 50 pa3 no BakyyMom, Mocue vero ero Opavin 
JIA UCCeCOBAHUA CaxXapHOTO HM AMHHOKHCJIOTHOTO COCTaBa MeTOJOM XPOMaTO- 
paduu ua Oymare (°,°). JIna usyyenua caxapoB B MaCcOKe OKa3aJICA BIIOHe 
omxoisuium metros Marruaca (1°). 
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BuinsHue yOOpeHu Ha cocTaB NaCOKH Mb onpefleiAJIH MO COoep*KaHu 
CaXapOB HM CBOOOJ\HBIX aMuHOKHcnor Ha 2, 10 u 44 AeHb moce yloGpenua 
Pe3ybTaTbl UcceqOBaHHA MpescraBseHbl Ha prc. | u 2. 


Puc. 2. XpomatorpamMMa amuHoKucnoT. A — uepes 2 AHA Nocae yo6- 
penua, 5 — uepe3 10 Hel nocne yqo6penua, B — uepes 44 AQHA NOCHE 
yqo6peHua: a — KycTbl Oe3 yqoOpenua, 0 — kycTbl c yloOpennem. Mpen- 
THpMKaWMA =aMMHOKNCNOT: 7 — WMCTHH, 2 — mM3HH, 3 — actaparuH, 
4 — aciaparunopas KucoTa, 5 — HeompewemeHHoe BellecTBO, 6 — rulyTa- 
MHHOBad KuCIOTa, 7 — riyTamMuH, & — cepHH, 9 — anaHnH, 10 — Tupo- 
3uH, 11 —npomnu, 12 — panuu, /3 — HeompenzenenHoe Beulectso, 1/4 — 
cpennsiananun, 15 — neHuHH Hu H30TeHIHH 


Kak BHqHO 43 puc. 1. B macoke KycTOB c yoOpeHuem u 6e3 yn 
Pa3HUllbI B COJepKaHuu CaxapoB He OOHapyxeHO HH Ha 1—2, Hu Ha 10, Hi 


TealOnnvcivaled 


OGulee cofepaHue caxapoB B MaccKke Ha 
2u 10 yHH mecne yqoOpeHua (B y Ha 
1 Ma 2ug~KocTH) 


Bapvaur | 2 meub | 10 enb 
C yno6pexnuem 1910 600 
Bes yqoOpenna 860 580 


Ha 44 fleHb nocie yoOpenua. 
OHakO aHaJIM30M CaXxapoB, MpoBe 
JCHHbIM KOJIMYECTBEHHBIMH MeTOJaMH 
yCTAHOB/IeHO, TO Ha 2 eHb nocd 
yHoOpenvA B COKe vaya yOOpeHHbIX 
KYCTOB HMeeTCA 3HAYHTeIbHO OOVIbIL 
caxapoB, 4eM B MacOKe M3 KYCTOB 6€3 
yoOpenus. Ho ua 10 fenb nocae yAo6- 
peHHA cojlepmanne caxapoB B macoKe 
KYCTOB C yoOpeHneM u 6e3 yoOpeHuA 
BbIPAaBHMBaetca (Tabs. 1). 
TloppienHoe cojlepxKaHve cCaxapoB 


B MacOKe YHOOPeHHbIX KYCTOB, [10 BCel BEPOATHOCTH, ABJIACTCAH Pe3yJIbTATOM 
Ooulee WHTCHCHBHOrO pacnalla KpaXMawa B KOPHAX BHHOrpasHOl JO3bI, HAaCTY- 
NMBIUerO NOX BAMAHHeM choctopa cynepdhocdata. Kak uspecTHo, docchopy mpu- 
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HaJJlexKUT Oombinan POJlb B OOMeHE yrvieBOJOB, OH MpMHHMaeT yuacrne Kak B 
ux cuuTese (11%), Tax u B rugpomuse (14). 

Ha puc. 2 mpescrapnenbl H3MeHeHHA B HaOOpe AaMMHOKUCJIOT MOL BAMAHHeM 
yAoopenus. Ha 2 nenb nocue yfoOpenusa B macoKe yyoOpeHupix KYCTOB O6Ha- 
pykuBaerca Oonbuol HaOop amMHoKucnoT (9 —B OHOM ONBITHOM xKycTe 
u 14 —B j{pyro), B nacoKe xe KycToB 6e3 yuoOpenua oGHapyxuBaerca Bcero 
7—8 aMHHOKUCIIOT. 

B coke miaua, BbiTeKalowero Ha 2 JeHb Mocie yyoOpenus, ycraHoBmensi 

CleAyioulMe AMHHOKMCJOTHI: WMCTHH, aciaparMH, acMaparMHoBas xKucwora, 
TMIyTaMMHOBad KUCIOTa, TIYTaMHH, CepHH, aJlaHHH, THPOSHH, MposMH, exnu- 
aJlaHUH, JICUIMH; KPOMe TOFO, [Ba BeLLeCTBa OCTAJIMCb HEMACHTHPULM POBaHHBbIMH. 
B coke »e mylaua C HeyOOpeHHbIX KYCTOB yCTaHOBJIeHbI: WHCTHH, acnaparuH, 
actiaparMHOBaw KHCOTa, TIyTaMMHOBaA KHCOTa, CepHH, aslaHwH, MpouHMH 
WM OfMHO BEILeCTBO, OCTaBIeeCa HeMJCHTHPULMpOBaHHbIM. Takum oO6pa3om, 
B acOKe HeyOOpeHHbIX KYCTOB M0 CpaBHeHHIO C MacOKOH yOOpeHHbIX He O6Ha- 
Py2KeHbI TIyTaMHH, THPOSHH, BaJIMH, PeHUAaAHHH, JeWHH H OJHO H3 ByX He- 
OmpeJeIeHHbIX BellecTB. HeoOxoqHMo TakxKe OTMeTHTb, UTO MATHA AMHHOKMCOT 
Ha XpOMaTOrpaMMax COKa [Wlada yOOpeHHbIX KyCTOB Goslee KpynHble. Oto no- 
Ka3bIBaeT, UTO yOOpeHHve OKa3aJIO BIIMAHME, MO-BUAMMOMY, HW Ha KOJIMUeCTBEH- 
Hoe COJepxKaHHe COOTBETCTBYIOULUX AMMHOKHCIJIOT. 
_ Mrongep u Baxema ('°) Takxe ycTaHOBHJIM, 4TO NO BIMAHHEM a30THOTO 
yAoOpenua B KYOHAX KapTodelA yBeIMUMBaeTCA COMep2xKaHHe aMUZCB, OCObeH- 
HO acIlaparuua, PlyTaMuHa, aprHHHHa, a B HEKOTOPBIX CJlyyaaX HM Y-aMHHOMaC- 
JifMHOW KUCJIOTHI. 

Xpomatorpaduyecku aHasu3 macoku, nNomyyeHHoK uepes 10 u 44 gua 
mocie yqOOpeHuA, He MOKa3aJI HHKaKOM pa3HUlbl B AMMHOKHCJIOTHOM CocTaBe 
YMOOpeHHbIX HM HeyOOPeHHbIX KYCTOB. ITO aeT HAM OCHOBaHHe MO/laraTb, uTO 
MOMIOuULeHHe HW TpeBpallleHHe MHHEepaJIbHbIX BelLeCTB MpOHCXOAUT HanOosee UH- 
TeHCHBHO B TepBble JHU Moce HX BHeECeHHA B MOUBY. 

AHacIOrM4Hble BbIBOAbI BbITeKaIOT H U3 padotb! Ilerpu u Byja. Ilo ux uccue- 
mopanusam (1%), Ha ceLyIoulM JeHb Nocse OOUbHOM A3OTHOM MOAKOPMKH B JIHCTb- 
AX Palirpaca yCTaHaBJIMBaeTCA 3HaYHTeJIbHOe MOBHILMeCHHe KOJIHYeCTBA AaMHOB, ” 
AMMHOKHCJIOT, a TaK2xKe GeKOB. Ho Ha 2 eHub Mocse MOAKOPMKH OOHapyXuBaert- 
cA JIMIMb HE3SHAUHTeIbHOe YBeIMYeHHe COJepKaHHA OeMKOB H aMUAOB, B TO BPeMA 
Kak cojlep»KaHve HeOesKOBOrO OpraHHyeckoro a30Ta elle MposouKaer 3HauH- 
reIbHO yBemMunBaTEca. Ha 3 JeHb mocue NOAKOPMKH B COepxaHHH Kak OeKO- 
Boro, Tak MH HeOeIKOBOrO a3z0Ta yxKe HMKaKHX M3MeCHeHHH He OTMeUaJIOCb. 

B awurepatType MMeIoTCcA TakxKe HW Apyrue yKa3aHuA Ha TO, YTO CHHTe3 aMHHO- 
KUCJIOT COBepllaeTCA 3a KOPOTKHH CpoK Mocae BHeceHHA az0Ta. Typuun, I ymuu- 
ckan wu IIammesckaa (1?) ycranopusu, 4To cnycta 30 MHH. Mocize MOAKOpMKH 
oBCa a30TOM B KOPHAX HakoliaeTca asaHun. TvyraMHHoBadA KUCJOTa Opla 
\6HapyxKena uepes 4 uaca, acnaparHHoBaad kucOTa — yepes 20 yacoB, a 
cepHH — yepe3 44 yaca. 

Takum o6pa30M, yCBoeHve a30Ta KOPHAMM pacTeHHH CoBepllaercsA OpicTpo, 
4 mepexo erO B AMMHOKUCJOTHI MPOHCXOLUT C OMpefeeHHOM MocefoOBaTesb- 
HOCTbIO: PaHbINe BCerO MPOUCXOAMT CHHTe3 aJlaHHHa, a NOTOM AUKapOOHOBbIX 
KHCHOT. CHHTe€3 OCHOBHBIX MH aPOMAaTHUeCKHX AMMHOKUCAOT MPOWCXOAUT 3Ha4dH- 
rebHO 1032%Ke, 10 MHeHHIO aBTopos (1”),— B pe3y/bTaTe MepeaMHHupoBaHnHaA. 

Ha yBeuueHne HaOopa aMMHOKHCAOT B CoKe Maya yNOOpeHHbIX KYyCTOB 
BHHOPpaHOli JO3bI, BEPOATHO, OKA3AJIO MOJOXAUTEIbHOe BMAHUE H CoctpopHoe 
yqoOpenue. Kak ycranopua Kypcanos (**), CHHTe3 AMHHOKHCJIOT B KOPHAX pac- 
rCHHH MPOHCXOAUT sepes HeMocpeCTBEHHOe AMHHMPOBAHHE KeTOKMCJIOT, KOTOPbIe 
ABJIAIOTCA TIABHbIMM akIenTOpaMH aMMOHHeBLIX yOOpeHHit. OfHaKo 9Ta CHCTe- 
a, TO €fO MHeHHIO, MOx*KeT (YHKUMOHMPOBaTb B KOPHAX JIMWb NpPH Wocrarou- 
10li O6ecneuenHHocTH (boctbopHol KUcMOTON, TaK Kak chocibop MpHHuMaerT Heno- 
pescCTBeHHOe yuacTHe B OOPa3s0BaHHH OpraHW4eCkHX KHCJIOT 3 CaXaPoB. 

Pom doccbopa B CHHTe3e AMMHOKHCJIOT B KOPHAX YNOOPeHHbIX KYCTOB BUHO- 
“pagHol O3bl CTaHOBUTCH Ooslee BEPOATHOH, CCH NPHHAT BO BHUMAHHe AaHHbIe 


(3 3axas 1506 1369 


© MOBbILICHHOM COsep>xKaHHH CaXapOB B 2%KHAKOCTH, MOMyYeHHOH Cc yAoOpeHHblx 
KYCTOB. 

TakuM 06pa30M, Hall MCCJlelOBaHHA MOKAa3bIBaIOT, YTO a30T AMMOHHA IIe- | 
peXOJHT B KOPHH BHHOrpasHoli s103bI B OpraHuyeckol copMe u OTTYAa B Bue 
Pa3JIMIHbIX AMMHOKUCOT MepeABUraeTCA B BOCXOAMEM HallpaBJIeHHH K pasJIny- | 
HBIM OpraHam J103bl. IIpuuem HavOoslee HHTCEHCHBHOe MpeBpallleHHe Heoprannyue- 
CKOrO a30Ta B AMMHOKHCJOTHI MPOWCXOJMT B MepBble HH Mocse ero BHECeHHA- 
B MIOUBY. 


| 
| 
| 
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HayuHo-nccaeqoBpaTebCKMH WHCTHTYT Ioctynua0 
BUHOrpayapcTBa HM BUHOLeIHA, 30 VIII 1958 
r. I]nepen, Bonrapua 
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— PASZHOJIOTHA PACTEHHH 
MW. A. WIYJIBTHH u A. ®, KJIEWIHHH 


O KOPPEJIAWMH MEXK]Y OMNTAYECKUMN CBONMCTBAMH 
HW COAEP)KAHHEM XJIOPO®HJIJIA B JIACTbAX PACTEHHM 


(IITpedcmaeaeno axademuxom A. JI. Kypcanoeum 101 1959) 


B ecTeCTBeHHbIX YCJIOBHAX JIMCTbA PacTeHHi MPOABAAIOT OFpOMHOe pasHo- 
oOpasve B OTHOWeHHH COep?KaHHA MHIMeHTOB, H B MepBy!o Ovepestb — xWIOpo- 
cussia. IIpamoe coHeuHOe OCBELLEHHE H CHJIbHOe 3aTeHEHHe PacTeHHH NOX Mow0- 
TOM Jleca JaloT OObUIMe pa3JIHUHA B COJepxRKaHHU sTorO nurMeHTa. Eme Jho6u- 
MeHKO (') leTaJIbHO HccIefoBas Ha OOJbUIOM UNCe BUOB coep2xKaHHe XJOpo- 
@uJIla B 3aBHCHMOCTH OT ycJIO- 

BUH Mpou3spacraHua pacTeHui, iy, 
OfHakO B JIMTepaType OTCyTCT- « # 


Si 
BYIOT JaHHbIe OTOM, Kak BluseT = § 
Pa3MUHOe COMepxaHHe XJOPO- = Sw 


(pusiia Ha ONTHYeCKHe CBOHCTBA 
JIMCTbeEB H B OCOOeHHOCTH — Ha 
NOrsouleHve JYYMCTOH JHeprun. 
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Puc. 1. 3SaBucumMocTb onTHuyecKHx 
CBOHCTB JIHCTbeB OT cofepxaHHA 
xopopuisa (B MHJJIurpamMMax Ha 
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Noenelenle ——» 
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rpaMM cbiporo seca siucta). S: / — tas 
pacmpeyeseHue BHOB nO O6memy 2 Da 
cofepxKaHHIo xsopopusna, 2 — no- S 
PIOMeHHe CONHEYHON palmalHu B M0- § 
Jy enubie uacni; A: 1 — pacmpeseste- % % 
HW€ BHAOB MO CosepxKaHuIo xXJOpo- iz 40 
(usna a, 2—TO *e WA x10popus- 
ja b, 3&—nornomenve sJyuyncTou 60 608 
39Hepruu B OOsacTH 500 mp, R — or- & S 
paxkeHve JIyyHcTOH 2Hepruu B OOwIa- S49 40 & 
eT 500 mp, T—mponyckanue Jy- & = 
YHCTOH 9HeEprHH B OOacTH 900 my an 2k 
& 


Codeprkanue x70pognsia -——~ 


Hacrosuee uccsleqoBaHve U ObIIO MpeANPHHATO HaMH C WeJIbiO H3YYeCHHA 3a- 
BHCHMOCTH M@xKy ONTHYeCKMMH CBOHCTBAMH JIMCTbeB WM COJepxKaHveM XJIOpo- 
(puia. 

OOpekTaMU HCCIeOBaHHA CJIYKHIH pacTeHua cpesHeH mouocb! Esponei- 
ecko uactu CCCP, B3ATbIe 43 eCTeCCTBECHHbIX YCJIOBHM MpOw3spacTaHuA,— AMKO- 
pacTyulHe TpaBAHUCTHIe (CBeETOBbIe H TeHEBBIC), JIPCBECHble (CBETOBbIe H TEHEBEIE), 
JleKOpaTUBHbIe, KYJIbTYpHble MH Apyrue Busbl pacrenult (Bcero 80 Buzos). 

Ontuyeckue CBONCTBA JIHCTbeB OpeleiAHCb MO paHee OmyOJMKOBaHHON 
metomuKe (2). ComepxKaHne CyMMapHoro xslopodHsua, a Tak%Ke XJOPOHJIJIOB 
a u b ompefensmoch Cc MOMOLbIO cneKTpodotometpa CO-4. 
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PesysbTaTbl UCCeLOBaHHM MpeACTaBJIeHbI Ha PHC. |—3. 
BowipiuiuHctso BusoB pactesult (70%) cogepxat 0,8—2,2 mr xMOpoua 
Ha rpamm cprporo wucta (puc. 1, S, /). pu pacuere xMopousia Ha MIOULa lb | 
(puc. 2, S, /) MakcHMyM B paciipeyeeHHv MpuxoguTca Ha 2,5—3,5 mr Ha 100 cm?, 
IIpH 3TOM KPHBas CHMMCTpH4Ha K aHaslOrM4yHa KPMBOH Cofep*KaHus xopoduu- | 
yla Ha Bec slucta. IlockompkKy OObIUHO B JMTepaType NPHBOAATCA pacuerTbl COAep- 
*KaHHA xJopodusia Ha eMHHILy 
far cbIporo Beca JIMCTa, Mbl MpHBOJHM 
COOTBETCTBYIOMLMH MaTepHadl; OfHa- 
KO, Ha Halll B3riAay, Coulee MpaBusb- 
HbIMM ABJIAIOTCH aHHble, pacCuMTaH- 
Hble Ha WWIOWlakb JIMCTa, Tak KaK 
norioujeHve JIyuHcTOH 9 9HeprHH 
ompeleiaeTca He Cofep?KaHveM MIMT-— 
MCHTOB B eAHHULe OObeMa, a EFO CO- 
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Omparkenue—» NponycHinile —» 


tay of % | j\epxKaHHeM B €2HHULe NOBeEPpXHOCTM. | 
i 50 CofepxaHve xopopusia a ub, | 
! 69 9 § pacCYHTaHHOrO Ha CBIpOi Bec JMCTA, | 
N S KosleOleTcd COOTBETCTBEHHO B IIpe-| 
S 0 WS yenax 0,2—2,2 a 0,2—1,3 r/r) 
8a 120 § (puc. 1, A, 1 u 2); MakcHMaJIbHOe 


ar YMCIO HCCI€LOBaHHbIX BHAOB Ccosep- 
% 4 wut 0,55—1,20 mr/r xnopodussia a. 
| wu 0,20—O0,40 mr/r xnopoduasa b. 

Boviee HHTepecHble CONOCTaBJICHHA 
nouyuarioTcA pH CpaBHeHHu cojlep- 
*Kanuli xsopodusos a u b, paccuu- | 
TaHHbIX Ha MOBePXHOCTb JIMCTa (pH. 
2, A, 1 uw 2). Cofepxanue xsopo- | 
(pula a KoeONeTCA B WIMpOKHX Mmpe- 
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AS ie ey Bee | 
Codepranue xNopopunna ——— yenax — oT 0,8 go 3,8 mr ua 100 cm?. 

Puc. 2. 3apucumocts ontuyeckux cpolicrs TAC MaKCHMaJIbHad BCTpedaeMocTh ¥ 
JMCTbeB OT COfepxaHuA xOpodusmsa (B Mun- Pa3JIMGHbIX BHAOB MNPHXOAMTCH Ha 
murpammax Ha 100 cm? sucta). O6osHayenua 2,0—2,8 mr Ha 100 cm”. Kpupas pac- 


Te Ke, YTO Ha puc. 1 npeqeleHua Xopodussa b 3HauH- 


TeJIbHO yxKe, YM COOTBETCTBYIOULAaA | 
KpMBaa Ha puc. |. MunuMaibHoe 3Ha¥eHue paBHo 0,23, a MakKCHMasbHOe 


1,80 mr Ha 100 cm’; 6onee 90% uccreqopannHIx BuAOB coxepxKat 0,4—1,2 mr 
Ha 100 cm®. IIpu stom cofepxanue xnopodussa b, ucxola u3 KPMBOM pacnpe- 
lemeHua (puc. 2), ABIAeTCA GOomee NOCTOAHHDIM JIA PasIHYHBIX 0 OOULeEMY 
coflepxKaHHulo XOpopuia M APYrHM NoKasaTeAM BUAOB, OOUTAIONIMX B pa3- 
HbIX YCJIOBHAX Cpefbl; cofepxaHNe XJopodussa a ABMIAeTCA Gomee Na6HIb- 
HbIM, 3ABHCALIMM TlaBHbIM OOpasoM OT cTeneHH OCBeLLeHUA JMcTa. Uro Kacaer- 
CH COOTHOWCHHA XMOPOuIOB a Hu b, TO AWA MaKCHMaJIbHOrO OOJbUIMHCTBA 
BHOB OHO paBHo 2,5—-3,0 (puc. 3, C). 

OnpeyeseHue OnTH4ecKUX CBOHCTB JIMCTbeB pacTeHuli — mponycKaHua, OT- 
PaxkeHHA HW MOMVIOWLCHHA JIYYMCTOH 2Hepruu,—npoBeyennoe Ha 80 Buyax, No- 
Ka3a0, NTO NpomyckaHue U OTpaxkenue B cbusHOMOrMYeCKOH OGacTH CMeKTpa 
MHHUMAJIbBHO B CHHEH H KpacHolt OOmacTAx cmekTpa, re pasiMuHA MeXxKLY 
BUJaMA MHHHMA@JIbHbI (2—5%), HW MaKCHMaJIbHO B XKEJITO-3eICHBIX Jy4aX C Hali- 
OOJIBINMMH Pa3sJIMYHAMM MexKy Buamu (50%). CoorBercTBeHHO morjoneHue 
MaKCHMAJIbHO B OOJiaCTH CHHMX HW KpacHbIX Jlyuel H MHHUMAJIbHO B 3eJICHBIX JIy- 


Hdx. 


Ha pwc. | mpusesenb KpuBple, BblparKatollue 3aBHCHMOcTD MexkKy mpony- 
ckannem (T), orpaxkennem (R) u norjomennem (A, 3) B o6macru 550 Mu. H cojlep- 
%saHHEM XJIOPOPHIa (B MHJWIMTpaMMax Ha TpaMM cpIporo Beca). AnanormuHeie 
KPMBble LaHbI Ha puc. 2 —B 3aBMCHMOCTH OT MOBePXHOCTHOM KOHWeHTpaluu 


xnopoduuisa. Kak BuqHO 43 puc. 2, MpOnyckaHnhe JIyY4YMCTOH SHepruu y OoMbUIMH- 
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CTBa BHAOB HE 3aBHCHT OT COsepKaHUA xMOpodussa, Kora OHO Mocruraer on- 
THMAJIbHOrO 3HaveHUs (puc. 2, S, /). Jlanbueiimee yBeinuenne coyepxKaHud xJ10- 
—podusisia He MpHBOLMT K H3MeHeHHAM BeNHUHHBI ponycKkaHua. 3aBHcuMocTb 
HaOJlOMaeTCA JIMIUIb MPH HEOOJbIIOM CofepxKaHHH xmopodusnaia (10 2 mr/100 cm?), 
KOTOPO€ HME€ET MECTO Y OBOILHbIX 3@ICHHBIX pacTeHuit Tuna Lactuca sativa L. 
M BOMHBIX MOPpyKeHHbIX pacrenu , 
(Potamogeton praelongus Wullf.), > bs 
KOTOpbie HE ABJIAIOTCH THNMUHbIMU : 

cpequ OobwMHCcTBa pacteHnii. 20 
Orpaxkennve (R) mposBaser aHa- 
JIOTHYHY!IO 3aBHCHMOCTD. 
Tlormomenne styunctol sHepruu 
B OOslacTH 550 Mu. Bospacraer c yBe- 
JIMYeHHeEM xXJIOpodusa B ucTe HU, 
AOCTHTHYB OlpeseeHHoro mperena 
(3 mr/100 cm”), He H3MeHAeTCA B Wasib- 
Heliem. Makcumym KpuBoit pacmpe- 
WeneHuxA BuyoB (puc. 2, S, /) mo co- 
Wep*kaHuto Xslopopusiia mpuxolurca 
Ha TY 4wacTb KPHBOH Morsouenus, 
rye HaunHaeTcA mlaTO uw rye 3a- 
KJIOUeHO TOFOWeHve OOPUIMHCTBA 
BUN0B pacrenulH. Koppensauua cps- 
3aHa TIaBHbIM OOpa3om c cosepxKa- 
HHeM xXJOpodusvia a, KOTOPbI u 
ompefesiseT B KOHeCUHOM UTOre NO- 
TIOULEHHe JIVauCcTOH SHeprHuH. Puce. 38. 3apucumocTb onmTHuecKHX CBOLCTB 
B o6mactu 670 Mu, Tye Noro- JIMCTbEB OT COMepKaHHA xsopogusia (B MHJ- 
WeHue myaNcTOM sHepruu cocraBaa- #Tpammax Ha 100 cm® aucra). A —norsome- 


0 a Hue JYUHCTOH SHepruH B o6sacTu 670 mp; 
et 87—95% (puc. 3, A), OHO, HauM- =F _ ontuueckad MOTHOCTS AMCTbeB B OOGsa- 


Has c 2 mr Ha 100 cm?, He 3aBMCHT OT = crm 550 mp (1) u 670 mp (2); C — pacnpere- 
JasibHeiwiero yBeIHYeHUA COsepxKa- JICHHE COOTHOIWeHHA XOpomus0B a ub 
HUA xXMOpoduada. 

KoppesaltuoHHad KPWBax MOTOUWLeHHA COJHeEUHOH palualluu B npeyenax 
400—720 mvp. (puc. 1 un 2 — S, 2) B 3aBuCcHMocTH OT COsepxKaHHA xsMOpodussna 
HMeeT Te %e€ 3AKOHOMEPHOCTH, T. e. HauvHaa c 2 mr va 100 cm? norsmomeHue 
MpakTHyecKH He 3aBHCHT OT COJepxKaHHA xOpodua. 

3aBHCHMOCTb OMTHYeCKOMH MJIOTHOCTH JIMCTbeB pacTteHHi B oOnacTu 550 
u 670 my. mpuBenena Ha pune. 3, E, 43 KOTOpOrO BUAHO, YTO ONTHYeCKaA MIOT- 
HOCTb 3aBHCHT OT COJlepxKaHHA XJOPOUJa HUb pH CofepxaHHH MoceqHero 
yo 3 mr/100 cm?. 

Takum o6pa30M, Ha OCHOBaHHH MPHBeMeCHHbIX aHHbIX MO%XKHO CJelaTb 3a- 
KJIIOUCHHE, UTO y OOJIbIIMHCTBa BUOB pacTenu cpemHeii novocs: Epponeiickon 
yacru CCCP, KoTopple, KaK M3BeCTHO, OTHOCATCA TlaBHbIM OOpasoM K rpynne 
Me3O@HTOB, ONTHUECKHE CBOLCTBa JIMCTbEB pacTeHHH — MpomycKanHe, OTpaxe- 
Hue HW normomenue — He 3aBHCAT OT COJepxKaHuA xXsOpodussa, KOTOPbIH B 
OOIbIUMHCTBe Cy4YaeB HMeeTCA B H3ObITKe. 
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Mockosckuit rocylapcTBeHHBIH yHHBepCHTeT Tloctynuso 
um. M. B. Jlomonocora 9 I 1959 


Vucrutyt dbusnonornu pactenuit um. K. A. Tumupssera 
Axajemuu Hayk CCCP 
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IBOJIIOUHOHHAA MOP@OJIOLHS 
H. HW. APATOMMPOB 


PA3BUTHE CHCTEMbI HEHPOINUTEJINAJIBHbIX POJIJIMK YJIOB 
yY JIMYHHOK APAJIBCKOPO WHMA ACIPENSER NUDIVENTRIS LOV/ 


(ITpedcmaeaeno axademuxom H. H. llmaaveaysenom 14 I 1959) 


OrHocaujuecad K OpraHaM JlaTepaJIbHOM CHCTeMbI «HePBHbIe MeLIKHY OCeTPO 
BbIX PbIO, pacceAHHBIe B OMpeeJIeHHbIX 3OHAX Ha pocTpyMe HM B Apyrux oOwa: 
CTAX TONOBbI, MpeACTaBJeHbI Y JIMYMHOK HeHPOIMTeEIHabHbIMH (POUMMKYaMy) 
MIPOMCXOMALMIMMM U3 OasabHoro CoA smMfepmuca. Tonorpaduyeckoe pacmpe: 
JeleHHe U TeMMbI pasBUTUA *oJIMKYJIOB He COBCeEM OJMHAKOBE! ake y ieee: 
Bugos (‘), a Ip CpaBHeHHu MpescTaBuTeselH pa3HbIx pofoB cem. Acipenserida 
BBICTYMalOT TIyOOKHe pa3zJIHUHA, ABHO CBA3AHHbIe C 9KOOFO-MOpdouorMyeckH: 

j 


MM OCOOCHHOCTAMH JIHUMHOK UM cmocobOamu AoOpiBaHua mun (7). Urodpr ompene 
JIMTb WYTH CTAHOBJICHHA BUAOBbIX OCOOeHHOCTeH, Mperke BCeroO MpeACTOUT Bpl} 
ACHUTb, KaK OOPa3yeTCA BeCb KOMIWI€KC 3THX OPFaHOB B OHTOFeHEse. 

JjaHHbili oTMe aTepasIbHOH CHCTeMbI OCOOeHHO MOJIHO MpecTaBieH y JM 
YMHOK luna Acipenser nudiventris Lov., no KpatHeH Mepe B Tex NonyiAlusA 
3TOrO BUJla, KOTOpble OOuTaIoT B OaccelHe Apasa. Y BbIOBJeHHBIX B AMy-JIaps 
JIMUHHOK cTapulero Bo3pacta OblIo OTMeyeHO OOHIMe KPYNHBIX olIMKyIO 
C WIMpOKMMH MOpaMu Ha HWKHeM CTOPOHe pocTpyMa HM pacuIMpeHHe UX 30HbI 
MeJMaJIbHOM HampaBsleHnu (*). Y HUHHOK, BbIBeJCHHBIX 13 HKpbI Ha Cpip-Jlapbe 
B palone HepecTHIML Wuna 6143 Unnasa, B 1955 r., mpocmexkeH xo, pasBUTH: 
BCeX MOJWIMKYMOB, HAYHHaA OT eCMBa pa3JIMYHMbIX 3a4aTKOB*. JIMYHHKH pa3sBE 
BaJIHCb B CeTUATHIX CafKaxX B peke, B allpee U Hauame Mad IpH TemMepatyp 
posnr- -11,3—21;,7°. : 
Ilepsple 3a4uaTKH HeHpOdMMTeMIMAIbHBIX COJIMKYJIOB HalifeHbl y Ta 
5-JH€BHOFO BO3pacTa B OONACTH *%KadepHOH KPbILIKH MU Mepel rHoMaHAUGysApHor 
JIiMHHeH Helipomactos. K Tomy BpeMeHH, KOrfa OOmlee pasBHTHe OpraHH3Ma JC 
mycKae? Mepexo]| JIMYHHKM Ha aKTHBHOe MMTAHHe,— B JaHHO Cepuu B BO3pacrs 
10 cyrok,— y OoJIbLIMHCTBa (POIHKYJIOB, BO BCeX 30HaX, YCTaHaBJIMBaeTCA COO6 
IeHHe C BOAHOK Cpeso NocpeACTBOM Hapy2XKHOH Nopbl, OOpasoBaHue Ke HOBbI> 
3auaTKOB lipekpallaerca (cm. Ta6a. 1). | 

B camo oOmMpHol 30He, HHHeEpBUpyemol n. buccalis VII, sayuarku douaH 
KYJIOB MOABJIAIOTCH CHa4asla B WedHOL OGacTu. Orciofa Mpolecc UX BO3HUKHO- 
BCHHA PacipocTpaHAeTcA BeEHTPaJIbHO HM B POCTPasIbHOM HanpaBseHun. DomH 
KYJIbI, PACMOJIOXKeHHbIe BHYTPH Ayr uNppacpOuTasbHol AMHHH HeMpomMacToB 
T. €. 3anla3HH4Hble, MOATMIaSHH4HbIe HW JaTePO-BeHTPaJIbHbIe, OTCTAIOT B PasBH 
THU OT TeX, KOTOPble HAXOMATCA NO3adH WH HMKe XTOM MHMHUM (eUHIe U OKONO 
POToBble), a TaK*Ke Me[MaJIbHO OT Hee Ha HWKHeli cropone pocrpyma (mMeqNO 
BeCHTPaJIbHbIe). 

[loc1efoBaTesbHOCTb BOSHAKHOBEHHA (POMMMKY0B COOTBETCTBYeT pacmpocrpa 
HeHHIO HHHEPBalluN SMMAepMUCa; CTeNeHb PasBHTHA HX B OOMLEM yObIBaeT B Ha 
MpaBJIeCHHH OT TaHTIMA K KOHILY HepBa HM B OG€ CTOPOHbI OT HEPBHOFO CTBOWIAa 
QTa CX€Ma OCJIOKHACTCH TEM, YTO COOTBETCTBEHHO BETBJICHHIO OOKOBBIX OT 


* BOSHAKHOBeHHE pacmbiByaTEIX yTONMeHMit OasanbHOrO COA STMLepMuca, B KOTOPBID 
AOKAIH3YIOTCA 3auaTKH, B aHHOM COOOULEHHH He paccMaTpuBaetca. Cpoku pasBuTus cbommUKy 
JOB NO OTHOMICHHIO K OCTAIbHBIM OpraHaM NaTepaybHOl CHCTeMBI yKa3aHbI B Apyrom Mecre (3) 
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Ta6muna 1 
Bospact 
veytiak Tlepppie sauatku dounuKkynon | Tloapnenne HapyXuHbix Nop Tlocnequue 3auarKu 


en ES a se ee 


5 OnepkyasapHble, rHoman- 
WuOyApHBIe 

2,0 Ifeunpie, oKOOpoToBpIe 

6 MejHo-BeHTpavbHble, me- 


peAHHe BHCOUHBIe, 3a- 
TBIJIOUHbIC | 


7 SaaHHe BUCOUHbIe H BCe | OnepKysmApHbIe nu rMoman-| 3aTbIOUHBIe, nlepeqHHe 
OCTAaJIbHEIe uOy A pHble BUCOUHBIe, OnepKyJAp- 
Hble; B OOmacTu Nn. oph- 
thalmicus  superficialis 
VII; B o6macru n. buc- 
calis VII, kpome menno- 
BCHTPaJIbHbIX 
Tvomanau6yaapHpie 


8 B oOmactu wHHepBalun 
g. VII Bctogy, Kpome | 
NOATAa3SHHYHbIX Coui- 


JHKYJIOB 
8) Tlonrmasnnunpie, 3aTl- | Mequo-penrpauibuble, Hag- 
JIOUHbIe HOCOBbIe€, 3a/,HHe BHCOU- 
HBIe 
10 Sazuue BHCOUHbIEe 


POCTKOB HepBa BO3HHKAIOT JOKAJIbHbIe OUArH OOPas0BaHUA (POMIUKYJOB, Mato- 
‘lve Hayao rpymnaM 3a4aTKOB pasHOro BOspacta. 

CooTHOleHHe BO BPeMeHH Me@xKy OOpas0BaHHeM HePBHBIX OKOHYAaHHH 
3ak1aQKOU (POIAKYJIOB, a TAK2Ke NEPBOHAYAIbHbI XaPaKTep CBA3H M@XKAY HUMU 
IIpeACTOHT elle BbIACHHTD. 

B 30He n. ophthalmicus superficialis VII Hau6onee pasBurble PomMKyJbl 


‘HaXOMATCA B KayflaJIbHOM “aCTH Hafria3sHHuHOrO pARa (pacnomoxKeHHOrTO Nod 


OJHOHMeHHOHM JIMHHeH HelipoMacToB) M Ha MepeHeM KOHIe 30HbI, Biepelu 
HW JOpCaJIbHO OT JIMHHH HelpoMacToB (HaJHOCOBDIe, HIM Wpedria3sHHyHble, Pou- 
JIMKYJIbI). : 

Bomb OCHOBaHHA *%KaOepHOH KpbIIKH 3a4aTKM OOpa3syloTca rpyniaMu WIM 
1emouKaMU W3 OOULMX TOUCH Oa3abHOrO COA SNuAepMuca B TeX MeCTAaX, 
Kya NOAXOAAT MHHeEpBupyiollue sTY O6mactb BerBu tr. hyomandibularis VII, 
cnepBa B HWKHeH “aCTH 30HbI ONePKYAPHbIX CPOMIMKYJOB Ha JlaTepa/IbHOU 
MOBEPXHOCTH TOJIOBbI, 3aTeM C BeHTPaJIbHOM CTOPOHbI (ambule OT YTaHrwus) 
MW, HAKOHEL, JOpCabHO (O1M2Ke K raHruio). Kpome Toro, B 9TOM 30He pasBH- 
BaloTca HM OMMHOUHBIC (POJJINKYVJIBI. 

B rvoMaHquOynaApHom psyy, B oOsacrH MHHepBalnu n. mandibularis 
externus VII, HaOm10qaeTca NOM0OHad Ke, HO MeHEe IpaBHIbHaA MOCMeOBAaTeJIb- 
HOCTb!: OObIUHO HaMOoslee PaSBUTbIMH ObIBAIOT JATEPO-BeHTPaJIbHble (POWIUKY JBI, 
a WHOra BepXHHe HW HMKHHE. : 

B BHCOUHOM pay Sbicrpee pa3BuBaloTCA *oIMKYJIbI, CBASAHHBIC C N. Oti- 
cus VII (puc. 1). Mepspriii ouar Hx BOSHHKHOBeCHHA HaXOUTCA OMKe BCero K OC- 
HOBaHHIO HepBa H FaHTIHiO, OHaKO HanOo/lee CHJIbHbIM 3a4aTKOM OKa3bIBaeT- 
CA OObIYHO He CaMblii nepeqHui, a BTOpoli uu TpeTHh B WerouKe. SaqHue BH- 
COUHbIe (POMMIHKYJbI, HHHepBupyemble n. supratemporalis IX, MamouMcneHHb! 
VM 3Ha4uMTeIbHO 3ana3{bIBaloT B PasBHTHH; OMKalilMe K raHrainio OOpasylorTca 
paHbie Kay/aJIbHbIX. 

SaTbIOUHble OUIMKYJIbI, PacnoO*KeHHble KYYHOH rpynmon nepex OMHO- 
MMeCHHOM MHMeH HelipomMacTos u MHHepBupyemple n. aurictilaris X, pasBuBaloTcs 
CPaBHHTeJIbHO PaBHOMePHO. 
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Tlepuog, Hopoo6pas0BaHna (POJIMKYJIOB HanOosee pactaHyT B OOWMPHOK 30HE 
n. bucealis VII. B 3arpimounoli o6nacTu, re OHM COCpefOTOUeHbI Ha HeOOVIbIION 
TWIOWLaH, MWpoOlecc BbIAeIeCHHA 3auaTKOB OCYUIECTBIAeTCA B CKaTbIe CPOKH 


(ra6n. 1). Yxe Bo Bpemsa ObicTpoli CMeHbI HayasIbHbIX (pas MOp*oreHe3a 3aMeT- | 


HO, 4TO MO3Hee BOSHUKaIOMIMe 3a4aTKH B OOULeEM YCKOpeHHO (opmupyloTcs 
u DuddepenunpyroTca. C Bo3pacTOM JIMYMHKH pa3JIMuMA MeKLy CTapwIMMH HU 
MIaLWHMH (bOuJIMKYJIaMH CCTeCTBEHHO elle Oovlee cruiaxkuBarioTcs. Bee 2xe B Kark- 


ou rpynne Maxke CMeKHbIC 2ayaTKH OJMHAKOBOTO BO3PaCTa Pa3BHBaloTCAH HEe- — 


paBHomepHo. 
PawHue 3auaTKH, KaK MpaBHl0, ObIBaloT HaHOolee CHJIbHbIMH, T. e. AaloT 


KPYNHbIe H XOPOWO ChopMHpoBaHHble opraHnbl. Hexotopple POMIMKYAbI, Halpo- 
THB, TaK H OCTaIOTCA HelopasBuTHIMr. Takue aOopTHBHble WIM pe3kKO OCcJa0- 


JICHHbIe o6pa30BaHHA HeJIb3A BCeMeO OTHECTH K KaTerOPHH UHAMBUAYaJIbHbIX © 


aHoMalHH. HepapyomepHoe pa3BHTHe 3THX OpraHOB OGbIuHO HaOsORaeTCAa 


Y JIMUMHOK PasHbIX OCETPOBbIX PIG, IpHueM Ha ChoHe HHAMBUAYAJIbHbIX PasHUnH © 


BbICTYIIalOoT BHUJOBBbIe ocoOeHHOCTH B OCHAIILe€HHH MMU Pa3Hblx oOacTeH TOJIOBEI. 


Uncuio (ouIUKY OB HeENMOCTOAHHO BO BCeX 30HaX, a PeAYKUMA OTMCUACTCH Yale | 


BcerO B THOMaHIHOyHpHOM psAyy. 


Temnb judtbepeHiupoBKH HelpodnHTeiHA WH CPOKH OOpa30BaHHA yCTbuIL | 


He OOHapy2KuBaloT CTporoli KoppemAuuu. Y onepKyJAPHBIX PoMKY OB (pu. 2) 
coodmeHHe C Hapy2KHOH cpelol ycTaHaBJIMBaeTCA IPH Pa3HbIX YPOBHAX Pa3sBH- 
THA CTPyYKTYpbl, OObIMMHO HavasO pa3sqBHraHHA KJIeETOK Ha JMCTaJIbHOM Movir0ce 
coBnayaeT Y HAX C NOABJIGHHEM MePBbIX MIPH3HAKOB Pa3JIMUHA MexKy KeTOU- 
HbIMH 3JIEMeHTaMH Ha. YcKopeHHe AudpepeHUnpOBKU HeEHPOSMMTeEIHA MO OTHO- 
IN€HHIO K OOpa30BaHHiO MOPbl OTMeYeHO Y BHCOYHBIX COWIMKYJOB B MepesHer 
yacTH payja, a TakxKe y WeUHbIX *oWIMKYyIOB. OTKpbIBalOWMecA HW OTKPbITEle 
THOMAaHDHOYJIApHble (POMMHKYJIbI HEPEAKO BbITVIAAAT COBCeM PYXHMeCHTAapPHbIMH. 

Pa3MepbI OTKPbIBAIOULAXCA (POJIMKYIOB CHJIbHO BapbupyroT. Kpynupie dou- 
JIMKYJIbl, KAK MpaBHJIO, HMEIOT THMMYHOH CopMbl MosocTb H xopowio cdopmu- 
POBaHHbIH KpaH ycTbulla, a MeJIKHe OTMMYAIOTCA YUPOLWLeHHOH, CrvlaxKeHHOHW KOH- 
cburypalinel. 

Pa3BHTHe HeHPOdINHTeIMAJIbHbIX (OJJIMKYJIOB He MpHocTaHaBJIMBaeTCH Ha 
cTaquH, JOCTHrHYTOH K TOMY BpeMeHH, KOra JIMYHHKa CTAHOBHTCA cnoco6Holi 
OTHICKHBaTbh Moony. [lpogqomKaeTcA BNAYHMBAHHE B MOLKOMRKHYIO COCIMHUTEIb- 
HYIO TKaHb; MOJIOCTb, pacllMpAACh y QHa, MPHHAMaeT KOHYCOOOpa3sHy10 copmy, 
a HeHpOSNMTeMH CTaHOBHTCA OTHOCHTeJIbHO TOHKHM. B cbommuKynax 13-HeB- 
HOM JIMUMHKH (puc. 3 u 4) yoKe CHbHO BbIPaxKeHO CIM3eEOTIENeHHe, HM ake Han- 
MeHee PasBHTble Cpe HUX, TOJIbKO elle OOpa3yroulve MOPbl, y2Ke BIAUEHH! NOL 
KOXKY, HMeCIOT JJIMHHbIC PCCHHUKH HM CJIM3HCTOe HIM CTYAHEBHHOe CosepxUMOe 
B nosocTH (puc. 4). 

Y mpyrux Bufos Acipenser, mo HeMOJHbIM JaHHbIM, HelposNHTeHa/bHbIe 
OJIMKYIbI TORKe OOpasyioT HapyKHble MOPb! B KOHIWE MepHojia *KenToOuRoro 
MUTAHHA, a Y JIMYHHOK, FOTOBbIX K MOHCKaM KOpMa, B OOJIbUIMHCTBe y2Ke OTKPbI- 
Tb! (*). [loqo6ubie 2Ke OTHOMIeHUA Halijeubl Hu y Oeryru (pox Huso). Y gzpyrux 
chopm, Kak Pseudoscaphirhynchus, paspuTae sTHxX OpraHoB 3aMmeqeHo, 
YTO CTAHOBHTCA NOHATHBIM, CCIM YYCCTb YCHJICHHOe Pa3BUTHE yCaxKeHHBIX BKy- 
COBbIMH NOUKaMH YCHKOB y JIHYHHOK (°). Pe3ybTaTbI TAKOO COMOCTAaBJICHHA He 
TOJIbKO TOBOPAT 06 alalTHBHOM 3HaYeHHH TeMMOB pa3BHTHA, HO H HaBOJAT 
Ha MBICJIb O 3€KOHOMePHOM CBA3H MexKAY CPpOKaMH OTKPbIBaHHA CPOMIUKYOB 
HM TOTOBHOCTH K (PYHKUWHH pellenTOpOB. 3aKOHOMEPHOCTh 92Ta OKa3bIBaeTCA, OL- 
HaKO, OCJOXKHEHHOH B KOHKPeTHBIX clyyadx. Tak, y JMUMHOK CeBpIOrH CHU3y 
Ha pocrpyMe HauMHaeTca OOpasosanne Nop, Kora HeliposnuTeruh dbomIMKys0B 
ele eyBa Audpepenuupowan (")*. Y muna domMkybl PHOMaHAUOyASpHOrO pata 
OTKPbIBalOTCA Hapyxy, OyAyun ele ca6o pasBHTLIMU, H B APyrMx 30Hax CooT- 
HOWeHHE Mpoleccos (opMupoBaHUsA H AuddepeHIMpOBKH He BNOMHE OMMHAKOBO. 


* 
H. H. I[ncnep (4), mpamenssa mMeruenopylo CHHb B KayecTBe HHAuKaTOpa, HaOmIOLan 
TIPWKUS HCHHOE OKPallMBaHve HEHPOSTIMTeMMAIbHEIX POMUKY/OB («YYBCTBHTEIbHBIX AMOK») y JIM 
UHHOK CeBPIOrM B Haase NepHoOa aKTHBHOFO NHTaHHA. 
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Cc. 


1. Bucounbli dommukyn, elle 3aMKHYTHIM, 


Bo3pacT JHYMHKH 7 CyTOK HUHHKH 10 cyTOK 


Puce. 3. Meguvo-BenTpasbHbI donmukyn. BospacT AHYNHKH 
13 cyto, 12 uac. 


Puc. 4. OrkpbiBalouluiics rHOMaH- 

WHOYAAPHbI CoWINKy JIMYHHKH 

Toro »#e Bospacta (13 cyToK u 

12 uac.) Co CTyeHHCTbIM KOHYCOM 
HM HHTAMH Ha peCHHuKaXx 


Puc. 2. OnepkyaapHblh donmukya. Bospacr 


E Pa3HOBO3pacTHOCTb 3a4aTKOB, PaCTAHYTOCTb BO BPeMeHH Mpolecca ux oOpa- 
30BaHUA M ABJICHHe PYMMCHTAlMH HIM OCaOIeHHOTO pasBUTHA YacTH CpouWMHKy- 

OB, — Bce STO co3faeT NouBy AIA u3MeHUMBocTH. Uuci0 (POMUKY NOB Bapbu- 
pyer B KaxKfoli 30ne, HM He TONbKO Y PasHbIx CcoGeli, HO AaxKe Ha MpawBoil u seRoli 
CTOPOHAX FOJIOBbI y OMHOH WH4HHKH. B tbyHKUHOHAIbHOM acrieKTe Takada BapHa- 
OHJIbHOCTh MOHATHA, TaK KaK 3TO MHOXKECTBEHHbIe Oprah! Ges cTporoli 0Ka- 
musaunu. Iipw cpaBHeHuM pasHbixX BUAOB H POJOB BEICTYMAaIOT, HaMpoTHB, MocTo- 
AHHBIeC pasMuHsA, NPOWCTeKalomlMe 3 TO 2Ke M3MeHUMBOCTH. BpiacHeHHe xa- 
pakTepa TaKHX Pa3/IM4Mi HM BOSHUKHOBCHHA MX B OHTOFeHe3se — 3aaya Mab- 


HeimMmux UCcclIeqoBaHHi. FY 
, Vuctutyt Mopdosornu 2xHBOTHEIX uM. A. H. Cesepuosa Tlocrynuao 
Axkaylemuu Hayk CCCP 7 I 1959 


WHMTHPOBAHHAS JIMTEPATYPA 


1H. WM. Tparomupos, JAH, 97, N 1 (1954). -.? H.W. Tparomupos, 
O. WU. UWmMaabraysen, JAH, 85, NM 6 (1952) * H.W. Tparomupos, JAH, 
124, Ne 2 (1959). 4H. H. Tucaep, Tp. YUucr. mopchon. xusotx. AH CCCP, 1 (1949). 
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Jloknagn Akagemun nwayr CCCP 
1959. Tom 125, Ne 6 


PU3HOJIOLH, 


K. M. KYJIJIAHA 


AHAJIN3 BHOIJIEKTPHYUECKHX NOTEHLMAJIOB, 
BOSHHK AFOWIMX B KOPE MO3)KEUKA TIPH CTHMYJIAWUK 
HEKOTOPbIX A®®EPEHTHbIX HEPBOB 


(IIpedcmaeneHo axademuxom K. M. Botkoeoim 23 X 1958) 
B panee BpinouHeHHbIX pa6orax (1,%) orcyTcTByeT aHaJIH3 OHOMOTeHILM AIOE 


BO3HUKAIOUWMX B Pa3JIMYHbIX 30HaX KOPbl MO3%KeUKAa MPH CTHMYJIAWMM BHCIE 
pasIbHbIxX Hepros. HacrTosulaad paOoTa ABJIAeTCA MOMbITKOH BOCMOJHUTb 9TO 


THEE TEL Se 


Puc. 1. Bub! 6HonoTenuMaloB, BOSHHKAaIOULUX B KOPe MO32KeuKa pH CTH- 

Myialuu nn. pelvici et pudendi. Macmira6 spemeHu: B 3anucax J u J] 

POPH3OHTaIbHad CTOPOHA MasleHbKoro KBapata cocTaBsaeT 5 MCeK, B 3a- 

mucax [J]]—VI — 10 mcex. Ha cxeme yka3aHa 30Ha MpegcTaBuTembcTBa 

nn. pelvici et pudendi B kope mosxeuKa KowiKu. 1 (PMA) — doxyc makcu- 

MaJIbHOMt AKTHBHOCTH, 2 HW 3 — 4aCTH 30HEI MpeACTaBUTebCTBa B MOpaAKe 
YMeHbINeHHA HX aKTMBHOCTH 


mpoOel Ha MpMMepe H3yYeHHA NMOTeHWHAaIOB, BOSHHKAaIOWIMX Ip CTHMYJIAID 
mn. pelvici et pudendi. 

B craTbe UCHOJIb3yIOTCA MaTepHaiJIbl, MOJYYCHHbIe B YCJIOBMAX OCTPbIX OT 
TOB Ha 45 KOWIKaX MOM XOpasO3HbIM WIM HeEMOYyTaJIOBbIM HapKO3OM. 

PaccMoTpHM, 4TO pescTaBineT coGoI0 GHOIIEKTPHYeCKHH OTBET MO3%KeUl 
Ha lepwdepnyeckylo CTHMYJIALLMIO. 

Ha sanucu / (pwc. 1) nmpegcraBneH oTBeT, 3apervicTpHpoBaHHblit B HMC 
JlaTepayIbHOH WaCTH TMepeqHeH ouM Mo3sxeuKa. B HEM MOXKHO pa3siHuM 
yeTbIPe KOMIOHeHTa (OTMeyeHbI Uwndpama /—4). Komnoneut / mpeycrapna 
COOOM OTPHIaTeIbHOe HesHayMTebHOe NO aMMINTyZe KOJeOaHue, HacTymaronl 
C JlaTeHTHBIM TMepHOOM OKOJIO 5 Mcek. Muorga 9ToT nepsblii KoMMOHe 
OblBaeT OoIee APKO BbIpaxKeH, Kak, Hallpumep, B 3amucu J/, wHorjqa MOx 
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a 
; 

“conepilientio OTCYTCTBOBaTb, Kak B 3anucw /V. Komnonent / 6e3 may3bl mepe- 
‘XOQMT B KOMMOHeEHT 2, MpeycTaBAaONINH co6oH Nom0xKUTeMbHOe KOebaHue 
‘TorenitMayia. STO KoNeGanMe HacTynaeT Cc WaTeHTHbIM Mepuoyom 12—16 mcex. 
B HeKOTOpbIxX cilyyaaX OHO ObIBaeT GOovIee APKO BbIPAXKEHO BCJECTBHeE Toro, 
NTO He CJIMBaeTCA CO CJIeQYIOU[MM KOMMOHeEHTOM (8). StoT cayyal mpeycras- 
JieH B sanucn J/J, rye Kommonent / orcyrcrByeT, a KoMMOHeHT 2 (nepBoe 
‘TIOJOXUTEIbHOe KONeOaHHe MOTeHIMala) XOpollo BbIpaken. 

Kommonent 2 HemMOcpeACTBeHHO TepexOHT B KOMMOHeHT 8, TpeycTaBsArO- 
WMH cool Takxke MOJIOX%KUTebHOe KOseOaHue, HacTyatoulee Cc JaTeHTHbIM 
TiepHoyom B 17—26 mcex. Komnonent 3, Kak mM J\Ba TepBbix, B pse cayyaes 
ObiBaeT OTUeTIMBO BbIPaKeH, Kak, HallpuMep, B sanucu /V, Ha KoTopoii 
KOMIOHEHTOM 3 ABJIAeTCA TepBoOe OONbINOe MOWIOKHTebHOe KOeOaHne MoTeH- 
uuata. B sro 3amucu kKomNoHeHT / oTcyTcTByeT, a KOMMOHeHTEI 2 u 3 
CJIMBAaIOTCA. 

Komnonent 4 (3amncb /) sABJIASeTCH MOCJIEIHHM KOMMOHCHTOM COCTaBHOFO 
moTeHitvayia. OH HacTynaeT c saTeHTHbIM Mepwosom 26—34 mcekx. Tak Kak 
€ro pa3sBHTHe He [pepblbaeTCA, TO OH HMeeT HM OTPHlaTebHYy1I0 ca3sy. Y KoM- 
MOHEHTOB 2 Hu 3 OTpHIaTewbHad c:ha3a OObIMHO OTCyTCTByer (3a HCKJIOUeCHHeM 
OTJCJIbHBIX CJIyyaeB, KaK B 3anucax J/J wu IV) BemegzcTBue Toro, 4TO ee pa3- 
BHTHIO IIpellATCTByer HacTyNMalollee NOJMOXRUTeMbHOe KONeGaHHe MocseLyoulero 
KOMITIOHEHTA. 

TakHM OOpa30M, OTBeT MO32KeuKa, HacTyMaiolulMii HeMmocpelcTBeHHO BCuJe], 
3a TlepHdbepHueckuM pa3ipaxenueM, MpedcraBisaer coOol Wesiblii KOMMIeKC OHO- 
SJIEKTPHYeCKHX KOMeOaHH, KaxKJloe M3 KOTOPBIX HacTyNaeT C MpHcyulHuM emy 
CKDBITBIM NepHOJOM HM XapakTepH3yerTca onpeleeHHbIMM cBOokcTBamu. Ucxoya 
M3 STOTO, HaM KaxKeTCA WemsecooOpa3sHbiM Ha3BaTb TaKy!O PeaKIMio Hemocpel- 
€TBCHHOH KOMIWIeCKCHOH peakuueh — HKP. 

Kak yxKe oTMeuaiocb (7), MexKAY OHONOTCHUMAaMM, BOSHHKAaIOLLMMH B OHO 

M TOH 2Ke TOUKe MO32%KeuKa B OTBET Ha Ba MOCJCMOBATeJIbHbIX CTHMYJIa, HMeIOT- 
cA ompeyenenuble pa3siuuna. UroObl BbIACHHTb, B YM OHH COCTOAT, OOpaTHMcA 
K pwc. 2, Ha KoTopom 3amncu J uw J// orpamator HKP ua neprppit yap ToKa; 
szanucu JI] u IV oTpaKatorT OTBeT Ha BTOPOH yap ToKa, a pacnoslox*KeHHble 10] 
Humu 3amucu J—J/ wu I[IJ—IV nonyuenbl myTreM Hasiowenua 3anuceH I] Ha I 
nu IV una I/I. ConocraBnernue STUX 3amuceH MOKa3bIBaeT, ITO BTOPOH yap ToKa 
ycerpauser u3 HKP sce KOMMOHEHTHI, 3a UCKJIIOUCHHEM KOMMOHEeHTAa 3. O Tom, 
UTO COXPaHAeTCA HMCHHO KOMIOHEHT 8, MOXKHO CYAUTb M0 ero JIaTeHTHOMY 
nepvony. CmrefopaTesbHo, pa3IHuuA MexKAY OMONOTeHIMalaMu, BOSHHKAaIO- 
ULMMM Ha HepBbIli M BTOPOM Yapbl TOKA, COCTOAT B TOM, YTO TlepBoe pa3ss~paxkenue 
IIPHBOAUT K BOSHHKHOBCHHIO BCeX YeTbIPeX KOMIMOHEHTOB (C TOM HJM HHO cTe- 
MeHbIO BbIPaxKeHHOCTH KaxkKoro), a Ha BTOpoH yap TOKa BO3SHHKaeT JIMLLIb 
KOMMOHEHT 8. 

[TlocmorpuM Tenepb, HMeloTca JM pasinuna Mexyy HKP, perucrpupyemor 
Ha MepBH yap TOKA, B pasMYHbIX 30HAX KOpbl MosxeuKa. J\nx 9TOFO 
cpasHunM 3anucu Vu VI (pue. 2). CpapHenue noKkasbIBaeT, YTO OCHOBHOE OTJIMGHE 
Me@xKy HUMH 3aKJI0¥aeTCA B TOM, YTO B TO BpeMs, Kak B coctraBe HKP, s3aperu- 
CTPHpOBaHHOl B uMCeMaTepambHOH uacru |. anterior (samucb V), KOMMOHeHT 
3 mpucyrersyer, B HKP, 3aperucrpupoBaHHol B COOTBeTCTBYIOUeH KOHTpa- 
JaTepasbHo 30He (3anucb V/), on orcytcerByer. Ileppoe nooxUTeEMbHOe KOUIe- 
OaHue, HacrymuBiutee B 3anucu V/ (ero orparKaer yTOMMeHHad HavaJlbHad YaCTb 
KPHBOM) C aTeHTHbIM MepHoyom 15—16 Mcek, ABAHeTCA KOMMOHEHTOM 2, KO- 
TOPbIM B JaHHOM CyIy4ae MepexoJuT He B KoMMOHeT 3, a B KOMIOHCHT 4 HKP. 
Cka3aHHoe jleMoucTpupyerca samucpio V—V/, mpescraBuiarolleh HasloxweHne 
sanucn VI ua V. 

Sanucu VII u VIII (puc. 2) qemoncrpupyor HKP, saperucrpupoBaHubie 
B Pa3JIMUHbIX TOUKAX KOHTpaslaTepambHOL (0 OTHOWeHHIO K pas{paxaeMOMy 
HepBy) uactu |. anterior, B cocraBe KOTOPbIxX OTCYTCTBYeT KOMMOHEHT 3. Takum 
o6pa3om, HKP, perucrpupyemble B pa3HbIX 30HaX MO3x*Ke€UKAa, HCOAMHAKOBHI. 
B uncenarepaibHoli uacru mepenHei Jou (cM. puc. 1; cxema Mo3xKeuKa, OOACTE 
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1 — @MA) HKP sosnukaer, “Mes B CBOCM COCTaBe BCe YeTbIpe KOMMOHCHTA 
B MpuMbIKaloulux K 9TOH OOMacTH yyacTKax KOpbl HKP xapaktepusyercs TeM 
YTO BXOJANLMH-B ee COCTaB KOMNOHEHT 3 BOSHUKaeT Marke Ha Me€pBbIM CTHMYJ CC 
BCe MCHbILEH AMIMVINTYLOU, MOKa, Ha H3BeECTHOM yaJIeHHM OT STOK 30HBI, He Bbl- 
lajlaet copcem u3 coctaBa HKP. | 

Komnonent 4 ABIseTCH HaHOosee WIMPOKO pacipocTpaHeHHBIM MO KOpe MO3> 
*KeUKa MOTCHIMAJIOM, BOSHHKAIOWLMM C PaSHOH aMMIMTYHOW HE TOIbKO B Mpe> 
yeulax mepesHen oun v 
MpocToH OJIbKH, HG 
HM B MapamMeraHHbix 
OJIbKax O6eUX CTOPOH, 
yepBe,nHpamuJe 4 mpH- 
JlexKauluX K HHM OOVJIa- 
CTAX KOPBI. 

V3 pcero cKka3aHHO- 
TO MOXKHO CielaTb BBI- 
BOL O TOM, UTO He BCe 
KomnoHeHTH HKP mo- 
ryT ObITb HCMOIb30Ba- 
Hbl B KaveCcTBe HHJNKa- 
Topa WIA BbIACHeHHA 
BONpOcoB JlOKaJIN3a- 
IHW B MO3KeuKe Mpel- 
CTABHTeEJIbCTBa TeX HH 
HHbIX acpcbepeHTHBIX 
HepBoB (HE TOMbKA 
BHUCHepaJIbHbIX, HO ¥ 
coMaTuyeckux). B Ka- 


yecTBe KPHTepHA, aio 
Puc. 2. Cpapnenve HKP, sBo3Hukaloulux B pa3JIMUHbIX 30HAaX 
MosxKeuka. MHTeHcuBHOcTb pasapaxamero Toxa 5,5 8B. Uactotra UeTO BOSMO2KHOCTb Cy= 
cTuMysos 2B 1 cex. Kor Ne 118; onpit or 6 1X 1956 r. [ny6oxni AHTb O NOOOHOH J0- 


XJOpaNO3HbIit HapKO3 KaJIu3aluH, Ha Halu 
B3riAl, MOKeT ObITE 
B3AT JIMLIb KOMMOHeHT 3. B nowb3y STOO CBHETEbCTBYIOT JIOKaJIbHOCTL 
efO BO3HHKHOBeHHA, BOCIIPOM3BOJMMOCTb MPH psAe NOBTOPHBIX pa3s{paxke- 
HUM, BbICIMHH PHTM, HAMHOFO IIpeBbIWaIOWlMH TaKOBOH JIA Jpyrux KOMMOHEeH- 
TOB, CTOHKOCTb K Hapko3y. Mxbimu ciopamu, 43 HKP TombKo KoMNOHeHT 8 06- 
JaaeT MpH3HakaMu, COJIMKAIOWLHMH ero CO CHelMuyecKHMU OuOzTeKTpH4e- 
CKMMH peaKUMAMM KOpbl OObINMX MNMOMyWapHi —- NepBHYHbIMM OTBeTaMH. 
VuTepecHo OTMeTHTb, UTO NOPOr BOZHUKHOBeCHHA KOMMOHEHTA 3 BbIWe, YEM KOM- 
moHenta 4. Ha puc. 3 npelcraRseH pA OTBETOB, 3APerHCTPHPOBaHHbIX B UM- 
celaTepavIbHOH uacTH NepeqHel JOIN MO32%KeuKa IPH HaHeCeHHU Ha WeHTPaiib- 
HbIli KOHEIL Ta3OBOrO HepBa CTHMYJIOB BO3pacTatouleH HHTeHCMBHOCTH. MoKHO 
3aMeTHTb, KaK MOBbIINeCHHe CHJIbI pasqpaxkeHuA NPHBOJUT BHaYasle K NOABJICHHIO 
KomnoHeHta 4 HKP (3anucn /—J//), 4 aMiub BHOCIeACTBHH, NPM ocTuxKeHuH 
CTHMYJIOM Ol1peeIeEHHOH HHTCHCHBHOCTH, BOSHHKaeT KOMMOHeHT 3. Eme 6oub- 
ula CTeNeHb pa3lpaxKeHHA BeeT K MOCTEMeHHOMY POCTY aMMJIMTYbI STOTO KOM- 
MOHEHTA JO TeX NOP, MOKa OH COBCEM HE CJIMBaeTCA C KOMMOHEHTOM 4. 

Uem Ke BCe-TaKH ABJIAIOTCA YUeTbIPe OCHOBHBIX KOMMOHeHTa HKP moaxKeuka, 
JeATeIbHOCTb KaKUX MOP@OsOrMyeCKUX CTPyKTyP OHH OTparxkaioT? [Ipexye 
BCe€rO, HECOMHEHHO, YTO KOMNOHeHTHI 2—4 HKP saBasatorca OTPaxkeHHeM JeATeub- 
HOCTH KaKHX-TO CaMOCTOATCbHEIX (KOHCYHO, OTHOCHTEIbHO) tbyHKIMOHaJIbHbIX 
CHCT€M MO32KeUKa, a HE OTPaxkKaloT Mpollecc BO36y2XeHUA, MOCTeNeHHO OXBAaTHI- 
BalOllN BCe Oo/bWee H OONbIWee KOMMYECTBO OMHOPOAHEIX SeMeHTOB. B 3ToM 
Hac yOexKaioT 3anucu, MpHBeseHHble Ha puc. 1. Tak, Ha 3anucn V_ mpexcras- 
jena HKP, 3aperncrpupopanHaa B MO3xKeYKe B mMpefemax 30HbI NMpelcra- 
BUTEIbCTBa TAa30B0rO HepBa. B 9TOH peakIMH XOPOIO pPa3JIMYHMbI KOMMOHEHTHI 
3—4. OOpauiator Ha ceOa BHUMaHHe ObaBouHBIe KonebaHuA (yKa3aHbI cTpe.- 
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KaMH), BOSHHKAIOUIMe B MOMCHT pa3BHTHA HayasbHoli nNomOxKUTe HO! (ba3bl 
KommoHeHta 3. Ha Halll B3riAd, 9TH AONOMHUTeIbHbIe KOseOaHHA CBHeTeNIb- 
CTBYIOT O MOCTeMCHHOM BOBJICUCHHH B PeaKILHIO KAKOLO-TO KOJIMYeCTBA 3JI@MCH- 


TOB M3 UHCJIa TeX, KOTOPbIe OTBETCTBCHHBI 
3a BO3HHKHOBeHHe KomnOHeHTa 3 HKP. 

To 2Ke CaMOe MOXHO CKa3aTb HO JonOMHH- 
TEJIbHBIX KOJICOAHHAX, BOSHHKIUMX B MOMCHT 
PasBUTHA OTPHWLaTebHOK (a3bl KOMMOHEHTa 4 
(sanucb V) uw MouoxKUTeIbHOM dasbI KOMNO- 
HeHtop 2 u 3 HKP (campumuxca B JaHHoM 
cnyuae) (puc. 1, 3sanucb VJ). 

TakuM oOpa30M, HaM kKaxKeTcA HanGoulee 
BEPOATHBIM, UTO KAKILH U3 OCHOBHBHEIX 
KOMNOHeHTOB HKP orpaxkaeT jleaTesbHOCTD 
(BMOJIHE OMPeeeCHHbIX HM B MOpdboOrHyeckoM 
MB Q@YHKIMOHAIbHOM OTHOUICHHM CTPyKTYp, 
MpHXOLAWMX B BO3OyxKTeHHe NOL BMAHHeM 
mepHdepuyeckoro ceHCOpHOrO UMMMybca B 
¢TporoH nocieqoBaTeibHocTu. HexKoroppie 
HCCeCLOBaHHA MOCIeAHUX JeT MO3BOAIOT 
MpeANOMOXKUTb, YTO NepBHIM OTPHILAaTebHbIL 
Komnonent HKP orpaxkaer mpuxoy adrbe- 
PEHTHOTO 3aJINa B Apa Mo32%KeUKAa. Komno- 
HeEHT 2 MOXKET OTPakKaTb BO3sOy2xKTeHHe Kule- 
TOK-3epeH (3€PHHCTHIX, TpaHYJIAPHbIX KJIe- 
TOK), a KOMNOHeHT 4 — Bo36y2xKTeHHe KOP3HH- 
qaTbix KleToK. MoxkHoO mpescTaBuTb, 4TO 
TIpHWeAWHH MO MIUMCTbIM BOOKHaM adppe- 
PeHTHHI 3a/IN BbISbIBaeT BHavale BO30y2KTe- 
Hue OOJbIUOrO UNCa WIMPpOKO pacnpocTpaHeH- 
HbIX KJICTOK-3epeH, UTO MH OTparKaeT KOMMO- 
nent 2 HKP. Bo3yuxiee B kleTKax-3epHax 
BO30yKeHHe MepesaeTcaA UMM elle SouIbIUeMy 
YMCIY KOP3HHUaTbIX KJIETOK, BO30y2KTeHHe 
KOTOPbIX OTPaxkaeT KoMMOHeHT #4 HKP. 

CBxa3b KOMNOHeEHTOB 2 4 4 C CbyHKIHOHH- 
POBaHHeM CHCTeMbI MUIMCTbIe BOJOKHa — 
KJICTKH-3epHa — KOP3HHuaTHle KJIeTKU MOJ- 
TBepxKaeTcA elle H TeM, 4TO MpH pHTMHYe- 
CKUX pa3paxkeHHAX adppepeHTHbIX HePBOB 
OObIYHO OHH BbiMafaioT u3 cocraBa HKP 
BMECTE. 

Uro Kacaetcad KomMnoHeHTa 3 HKP, or- 
PaxKatollero, MO HalliemMy MHeHHIO, Mpoltec- 
Chl, HMEIOMNIMe «JIOKaIbHbIN» HU «cmelwudpuye- 


Puc. 3. BuonotTesivalbl, BO3HUKAalIO- 
ulve B WNCemaTepabHOH YacTH me- 
pelHel Jou Mosx%Keuka TIpH pasqpa- 
2KCHHM ICHTPaJIbHOrO KOHLAa TasoBoro 
HepBa BO3pacTalOlLHMU NO HHTCHCHB- 
HOCTH cTHuMywiaMH. JLIMTeMbHOCTb 
umnysabea 0,2 mcek. AmnuaiutTyza vM- 
yibca YBeIHYMBalacb OT OfHOH 
YCNOBHOM eAHHMUDI (B 3amucn J) Jo 12 
(B samucu X). Kor Ne 135; onpit of 
12 X 1956 r. Pay6oxuit xnopaio3 HI 
Hapko3 


cKuli> XapakKTep, TO efO BO3HHKHOBeHHe, BHAMMO, CBA3aHO C BO3Oy2KeHHeM 
KueTok IlypkuHbe nog AelictBuemM adpepeHTHbIX HMMYIbCOB, MIpHXOAALWIMX TO 


MOJI3YYHM (a3alOULHM) BOJIOKHaM. 
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IMBPHOJIOLH 


f. A. BYSHHKOB 


O ®YHKILMOHAJIBHOM 3HAYUEHHH FHAJIYPOHHJIA3SbI B UKPE 
KOCTHCTbIX PbIb 


(ITpedcmaeaeno akademuxom A. H, Baxyaesoim 27 XII 1958) 


Jlocrurmme OnpelesieHHbIX CTaqHH pasBATHA IMOPHOHbI BCeX MCCJIEOBaHHbIXk 
KOCTHCTHIX PbIO (3a HCKJIOUCHHEM BbIOHA) BbIJeAIOT B Me€PHBUTEIMHOBYIO *KU)~+ 
KOCTb (bepMeHT ruasypoHuyasy (* *). DyHkunH 9TOrO PepMeHTa BUKpe M0Ka He: 
MOryT CUHTATbCA YyCTaHOBJIeHHbIMH. Vi3BecTHo, 4TO rMaJlypoHufa3sa Hakallii-; 
BaeTCA B COCTaBe CeKpeTa TaK Ha3bIBaeMbIX %KE€3 BbIIYIWICHHA, T. €. MpHodpe-; 
TaeT (PYHKIMOHAbHOe 3HAYCHHE JIMMIb NOC BbIXOJa B Ne€PHBHTEJJIMHOBOe IIpo- 
CTpaHCTBO, Tle OHA yfep»KuBaeTCA OlarofapA HeMPOHHWaeMOcTH AMIMeBbIX: 
oOomoueK JIA GemKoB (%,*). | 

Jia usyyenua cbu3svosorMyueckoli pou rHasypOHHa3bl HaMu ObIIM TOcTaB-} 
JI€HbI ONBITBI MO yLasleHMiO 2TOPO (PepMeHTAa U3 PasBUBAaIOUleHCA HKPbI MTOM; 
HbIX KAPMOBbIX pbIO — kKyOaHcKOro pblOla HM a8OBCKOH wWemaH. Takoe yasleHne’ 
OCYULECTBIAJIOCb HHAKTHBallveH THasIyPpOHHa3sbl WIM HCKYCCTBCHHbIM CHATHeM 
AUWEBLIX OOONOYeK, MPOW3BeAeCHHbIM JO Havadla CeKpeWHU THaJlypOHHa3bl 9M- 
OpvoHamn. HM3BieyvenHpie 43 OOONO"eK IMOPHOHHI BbIAeIAIOT Has ypOHHa3y 
TIpAMO B OKPy2Xalollly!oO BOY, BCJIeACTBHe YEO AKTHBHOCTb 9TOFO (PepMeHTA Ta- 
jaet WO Hya. [I pH wHakTHBaWMu MMaslypOHHa3bl B KavYeCTBe HHFHOUTOPA UCHOb- 
30BaJICA ASOKPaCHTeb TPHNAaHOBbI CHHuH (TC). [IpeqBaputTesbHble OMBITHI NO0Ka- 
3aiu, uro TC B pa3sBegenun | : 20 000—1 : 100000 nonHocTbIo HHaKTHBUpyer 
rHalypoHHasy UKpbI pHlOla u weman in vitro u in vivo. B nocweqHem cayuae 
rHaJlypOHHla3a MHAKTHBUPYyeTCA JIMIMb Toce BbI-eIeHHA ee 2IMOPHOHAaMK 
B Il€PpHBUTeJIJIMHOBYIO 2KHAKOCTb. CileqOBaTeIbHO, AHWeBble OOOOUKH pbiOla 
M IWeMa IIpOHHILaeMbl, a KOXKHbIC NOKPOBbI JMOPHOHOB MpakTHyYeCKH HeMPOHH- 
Maembl Aa TC. Padora npoposusacb Ha PbIOWOBO-LIeMaHHOM MMTOMHUKe «lopa- 
unui Kooy» (Kpacnofapcekxui Kpait, p. IIcexync). AkTuBHocTb rad ypoHHsasbi 
M3MepAJaCb BACKOSHMETPHYeCKH, AKTHBHOCTb (epMeHTA BbIWIYMJICHHA—MNO CHH- 
*KCHHIO MPOYHOCTH AMI, paHHUX CTaMH pasBUTHA, NOMeCLLCHHbIX B HCIbITYeMbIIi 
pacTBop. 

Tvasypouuasa NOABJIAeTCA B N€PHBUTeIMHOBOH 2KUAKOCTH pblOla HW WeMan 
TPpWKAbi — K HayaJly KpOBooOpalleHHA, K Hayadly POPpMHPOBaHHA cocyzucTOH 
CeTH B aHaJIbHOH MJlaBHUKOBOH CKJlaqke HM Tepe BbWwiyneHHem. B I cepudu 
ONBITOB yjlaieHHe WIM HHAKTHBAaWMA THaJlypOHHJa3sbl MpOv3BOMINCb, HauH- 
Has CO BTOpOrO BbIxXOJa ee B Ne€PHBHTeJVJIMHOBYIO X%KHAKOCTb. PaBHble KOIMYe- 
CTBa HKPbI H OMHOBOSPaCTHbIX H3BJICUCHHbIX H3 OOOMOUeK SMOPHOHOB (50—-100 
INTYK) WHKYOUPOBaJIMCb COOTBETCTBeEHHO B pacrBope TC 1 : 40 000 u B Boze. 
KOHTpovIeM CJIYXKHIH BbICBOOOKTEHHbIE SMOPHOHbI, HHKyOupyemble B TC 
| : 40 000, uw ukpa, wHKyOupyemas B Boge. OnbiTbI NpOBOsMUCch Mp Temme- 
patype 20—23° u HanpsxeHHH KuCIOpoOsa OKOWIO 90 mM pr. cr. Bpwio o6HapyxKe- 
HO, UTO HHAKTHBalHA TMadypoHuasbl TC Bpi3blIBaeT yCKOPeHHOe, MO CpaBHe- 
HHIO C KOHTPOJIeM, BblJlymleHHe 29MOpHoHOB (pyc. 1). Ognako kKaknux-s1H60 
HapYWeHHH PasBUTHA Y STHX IMOPHOHOB He HaGvilOfaetca. PasBuTHe BEICBOOO 
%KCHHbIX IMOPHOHOB B pacrBope TC u B Bose TakxKe MpoTeKaeT BNOHE HOP- 
MaJIbHO. 
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Bo II ce px u onbiros, npou3BOAuMMbIX No TOM 2Ke CXeMe H Ip TeX 2Ke BHELL- 
1MX YCJIOBHAX, NepeHOC HKPbI B pacTBop TC usu yaleHve AWeBbIX OOO04eK 
IPOH3BOANIHCh elle WO Hauadla CeKpelMH Had ypoHufasbl, Ha cranun 8—10 
XBOCTOBBIX C€fMEHTOB. BrvioTbh JO cTaqMH, Ha KOTOPOM Mpousollie MepBbI BbI- 
XO], THaNYPOHUa3bl B MePMBUTEJJIMHOBY1O X%KHAKOCTb, IMOPHOHbI W3 UKPbI, HH- 
kyOupyemoli B pacrBope TC, pa3BuBaucb HOpMasbHO. Ognako 3aTeM y HUX 
HaOMIONAIHCb OMpeeseHHbIe Hapylie- 
HHA Pa3BUTHA: 3aepxKUBAaJOCb Ha OOVIb- 
HHH WJIM MeHbUIMA CpOK HayaJIO KPOBO- 
OOpallleHHA WH YacTO BO3HHKaJIM OTeKH 
mepHKaplMasIbHOU OOsacTH (puc. 2a). 
BpllymJieHHe TaKUX IMOPHOHOB Mponc- 
XOJMJIO paHbille, YeEM B KOHTpoOule, IpH- 
YeM BCKOPe MOCJle BbIIYMJICHHA yKa3aH- 
Hbie HapylleHHA MOcTeneHHO HCuesaJIH. 
Ha mo3qHux cTaquaAx IMOPHOHAaJIbHOrO 
MepHOJla KU3HU Y MOJOMbITHEIX IMOPHO- 
HOB BCe 2Ke OOHAPYXUBAIIOCh HEKOTOPOe 
OTCTABaHHe B Pa3BHTHH OT KOHTPOJIb- 
HbIX HM HeCKOJIbKO 3aMeJVICHHbIM xOX max 
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Yucno boinynuGuuxca ambpuonob ~-—— 


2cym. ecym, 2cym, 2cym, 
MMrMeHTalun rias. Tlepuoq Han6Ooub- 45 vac. 25 ac, 16 cym, 1B vac , 
eli UyBCTBHTCJIbHOCTH HKPbl K JelicT- Gospatin 3mbpuoHod ——= 


Buio TC copnayaeT MMeCHHO C TepBbIM Sr epee ce eters Grad Fa BHs 
BLIXOLOM THaJYPOHHAasbl BMCPUBUTE- Goon sees pnitl te Seon: pecs ee a 
JIMHOBY10 X%XUAKOCTH; OCTAeTCA JIM NOCHE xyGupyemas B Boxe, 2 — uKpa, HAKYyOupye- 
9sToro HKpa B pacTBope HHrHuOuTOpa Max B pactsope TC 1 : 40.000 

WJIH MepeHOcHTcA B BOY — Oespasvin4- 

HO. YjlauleHHe Hal yPpOHHAasbl, MPOH3BEAeCHHOe NOCPeACTBOM CHATHA AHILeBbIX. 
o6ooueK He Hapylilaer HOPMaJIbHOrO xOjla pasBuTHA. M3pmeueHHpie u3 060- 
yloueK 2MOpHOHbI, HHKYyOUpyemble B pacTBope TC, Takxe pa3BHBaloTCA HOp- 


MaJIbHO (pvc. 26). 
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Puc, 2. @— 2MOpvoH, BbIYNMBUIMHCA M3 MKPHHKU, HHKyOupyemol B 

pacrgope TC 1: 40000; 6 — uaBaeueHHbIii 3 OOo0uKH SMOpHOH, MHKy- 

Oupyembiii B pactsope TC 1: 40000. Bospact smMOpHouos 3 cyrT. 3 uac. 
PucyHoK BINOIHeH C MUKpodoTorpapHy 


Tipu nopplllieHuu Napa bHOro LaBJIeHHA KHCMOPO/a B BOLE NO 120 mM pr. cr. 
OTKJIOHCHUA OT HOPMbI Y IMOPHOHOB M3 UKPbIl, HHKyOupyemolt B pacTBope TC, 
BLIPAXKCHbI B 3HAYMTebHO MeHbIWel CTeMeHH: HaOsIOAaeTcCA TOMbKO He3HauH- 
TeJibHasd 3ajlepxKKa Havala BHXKeHHA KPOBM MO CocyaM, OTeKH NMepuKapAMab- 
Holt OOlacTH, Kak mMpaBuuo, orcyrcrBytoT. Ilpu napiMasbHOM JaBsJeHHM KUCJO- 
poya 140—i50 MM pasBHTHe MKpbl B pacTBope TC mpoxogut, m0-BHAMMomy, 
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‘BNOJIHE HOPMAJIbHO; HapylleHHA KPOBOOOPaLlleHUA CCIM H UMEIOT MECTO, TO Al 
3al0T HACTOJIbKO ObICTPpO, YTO MbI He YCMeBaeM UX 3aMCTHTb. 

TC uspecreH He TOJbKO KaK MHTHOUTOP ruadypoHHsaspl (°,°), HO Ka) 
areHT, OKa3bIBalOUlM TepaToreHHoe AeHcTBMe Ha Pa3sBUBalOWUXCA sete 
(7,8). B 1aHHom culyyae JeiictBue TC Ha uKpy OOycJIOBIeHO, NO-BHAHMOMY, UMeH 
HO BJIMAHHeM ZTOFO BeWeCTBa Ha AKTHBHOCTL THaJlypOHHa3bl, MOCKOJIbKY pax 
BUTHE H3BJICUCHHBIX U3 OGOOUeK 2MOPHOHOB, MHKYOUpyembIx B pacrBope TC 
MpOTeKaeT TOUHO TaK 2%Ke, KaK M Pa3sBHTHe SMOPHOHOB, MHKYOUPYeMbIxX B BOE 
OrcyTcTBue Mo6ouHbIx atpbeKToB mpu AelicrBun TC oOyculoBmeHO, 10-BHAMMOMy) 
HEIPOHHILaeMOCTbIO JIA Hero GOlacTOLepMbl 2MOPHOHOB. 

Kak ABCTByeT H3 IIpHBeJeHHbIX MaTepHaJOB, THaslypOHHa3a MKPbl HMEe? 
3HaueHHe WIA PasBHTHA 2MOPHOHOB TOMbKO B MpHCyTCTBHM AHMeBbIxX OOOMOUeK\ 
OHOBpeMeHHOe yasleHve Ha ypoHHfa3bl H OOOMOUeK HE BbISbIBACT KaKUX{ 
JIM60 OTKJIOHCHHH OT HOpMbI. B TO xe BPeMA MOMHAA HHAKTHBAaMA MaJlypo) 
HUasbl, MpOHSBeeHHaA MPH COXpaHeHHH AMMeBbIX OOOMOUeK, BbISbIBAeT OMpe} 
J@ICHHbIC HapyWeHHA PpasBHTHA, HawOosee ABHbIMH M3 KOTOPbIX ABJIAIOTCA He: 
HOPMAJIbHOCTH B Pa3BATHH KpOBOOOPallleHHA. SaBHCHMOCTb MOCMeACTBUM MHAaKki 
THBaWMM Ha yYpOHHAa3bl OT KUCMOPOLHOTO pexXKUMA MO3BOMAeT CUUTATb, YTO 4 
(pyYHKILHH CBA3AHbI C KOMMeHCalHel «TOPMO3ALLero» BIIMAHUA AMWEBbIX OOOOFeK 
Ha [[bIXaTeJIbHbI Ta30OGMeH, B OCHOBE KOTOPOTO JIexKUT OOYCJIOBJICEHHOe o6o04- 
KaMM CHWKeHHE NaplMasIbHOPO aBJIeHHA KUCIOPOLa B N€PUBHTE/IJIMHOBOM KUAKO 
cTH (°). Uem Bplille HacbIeHHe BOJbl KMCJIOpOJOM, Tem Jlyauie MpH MpoyH 
PaBHbIX YCJIOBHAX KHCNOPOLHbI pexKVM MCPHBUTeIMHOBOH XHAKOCTH MU TE 
MeHbIIe CKa3bIBaeTCA WHHAaKTHBaluA PHaJlypOHufasbl Ha pasBuTHH ee | 
Ecuu «TOpMo3siiee» BIMAHHe OOOOUeK NOJHOCTbIO YCTPaHeHO, YTO B Cyya 
MKPbl PbIOWAa MOXKeT ObITb JOCTHUTHYTO He TOJIbKO HX yJaJleHHeM, HO HM MOBbIILe 
HHeM Halps>KeHua KucTOposa Zo 150 mm pr. cr. (*), HHAaKTHBalMA ruaslypoHH 
Jja3bl HE BbISbIBAeT 3AMETHBIX HapyleHui pasBuTuA. AHasOrMyHbii BbIBOL O Cy 
3HOJIOrHYeCKOH pOJIM TMaslypOHHAa3bl kKaK OMHOTO M3 SMOPHOHAJIbHBIX [bIxXa 
‘T@JIbHBIX MIpHCMocoGs1eHui Obi CeaH Hamu M paHee (',*) Ha OCHOBe HeKOTOPBI! 
KOCBCHHBIX COOOpaxKeHHH, B YACTHOCTH Ha OCHOBe aHaIW3a BO3pacTHOH MMHa- 
MHKH aKTHBHOCTH 3TOrO (bepMeHTa B UKpe PbIO, OTHOCALMIMXCA K Pa3JIMYHbIM 9KO 
JIOPHYeCKHM TpynnaM. Bo3MoxKHO, YTO THaJypOHHa3sa KOMIMeHCHpyeT «TOPMG 
sAllee> BIIMAHHE OOOMOUeK, MOBbINIAA MPOHHWaeMOCTb 9THX CTPyKTYP, a Take 
‘O1acTOepMbl SMOPHOHOB JIA pacTBOpeHHOrO B Bose KuCMOpoya. Pemlenue BC 
mpoca O TOM, Ha IPpOHHWaeMocTb KaKHX MUMeHHO CTPyKTYpPp JelicrByer ray poHuH- 
Wa3a, 3aTpyHAeTCA OTCYTCTBHeEM CBeJeCHHH O pacmpeseseHHH Tua ypOHOBON 
KACJOTHI AH JpyruX aTaKyeMbIX THaJIyPOHHAa30H KUCJIbIX MYKONOJIMCaxXapH Ok 
B Pa3BMBaIouleHcA HKpe KOCTHCTHIX PbO. 

Cnelyer yKa3aTb, YTO pe3YyJIbTaTbI OMbITOB C HHAKTHBallMell PMaslyPpOHH ash 
HKPbI HE ABMAIOTCA PellaloulMM JOBOJOM B IIOJIb3yY BbICKa3aHHOrTO mpesno- 
JIO*KEHUH O PYHKUMAX STOTO GepMeHTa, MOCKOJbKY He HCKJIOUeHA BO3MOX- 
HOCTb NIpAMOorO BMAHHA TC Ha TpaHCNopT Kucmopofa yepe3 sALWeBbIe 060- 
JIOUKH. | 

B 3akJ04eHHe OCTAHOBUMCA Ha BOSMOXKHOM POM Pua ypOHUasbl B Mpoltecce 
BhUILyMIeHHA. MHakTHBalua TuaslypoHuyasbl ycKopser cekpelluio cbepmeHTa 
BblIymeHua (puc. 1), uTo O6bACHAeTCA, NO-BUAMMOMY, YXYJWeHHeM KHCUO- 
POMHOTO pexKHMa ME€PHBUTeIMHOBOK %KUAKOCTH. BprkmoueHue pyrux IMOpHo- 
HaJIbHBIX [bIXATeJIbHbIX MPHCMoOcoOseHHH Tak>xKe yCKOpseT cekpelluro cbepmeuTa 
BbIIYMWICHHA UH, CJI€OBaTeIbHO, BbIXOJ, SMOPHOHOB H3 ALMeBbIX OGOOUeK (°). 
Halim mpeqBapvTebHble OMBITbI MOSBOJAIOT MPeMMOORKUTb, YTO B Cyyae He 
BO3MO2KHOCTH TaKOTO YCKOPeHHOTO BbIIYMICHHA MOCIeCTBHA WMHAaKTHBALLMY 
THayYPOHHAasbl BbIPAKeHbl 3HAYHTEbHO Oouee pesKO. Bo3MOxKHO, ITO Madly: 
POHHAa3sa NPHHAMaeT Tak»Ke MH IIPAMOe yUAaCTHE B PasPYWICHHN ALWeBbIX OG6O- 
JIOYeK MPH Bblynenun. Ee wHakTuBallua, yCKOpAA CeKpelluio (bepMeHTa BBI- 
JIYMICHHA, B TO Ke BPeEMA 3aMeMIAeT PacTBOpeHHe OOOMOUeK STUM (PePpMEHTOM. 
B pesyibTate NOHOe BLICBOOOAKNEHHE SMOPHOHOB pbIOWa U3 ALMeBLIX OGOMOUEK. 
B HOPMe 3aHHMaIOllee HECKOMbKO MHHYT, 3aTATMBaeTCH Ha HeCKObKO 4acoB 
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B noabsy npeqnooxKenus O MPAMOM yuacTHH rMasyponUsasbl B aKTe BbII YI JIe- 
‘HMA TOBOpHT Hu TO, YTO HaMOoNbUIMH, a MHOFJa u eMHCTBeHHBI MoybeM rMasly- 
POHHa3HOM AKTMBHOCTH B NePHBUTeJJIMHOBOH XKUAKOCTH BCeX HCC/IeqOBaHHbIX 
“KOCTHCTBIX pbIO BCerfa HemocpescTBeHHO MpelecTByer BbIWyMVIeHHIO. 


MuctutyT MopdouorHu 2XMBOTHBIX Iloctynuso 


um. A. H. Ceseptiopa 20 XII 1958 
Axajlemuu HaykK CCCP 
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‘AP A3HTOJOLH 


T. A. BEAHAKOBA u B. H. BEPEMCKAA 


AHAJIM3 TEPMMYECKOFO OBES3SAPAXQKHBAHHA SAU 
B H30JIMPOBAHHbIX KJIAQKAX BABOYEK TYTOBOLO ‘ 
INEJIKONPAA (BOMBYX MORI L.), 3APA)KEHHbIX NEBPHHOM 
(NOSEMA BOMBYCIS NAEG.) 


(I1pedcmaeaeno axademuxom K. H. Cxpaodunom 21 I 1958) 


Tlelicrpue BbIcoKux Temmepatyp (42, 44 u 46°) Ha 3apaxeHHy10 ne6puxok 
rpeHy TYTOBOrO WeIKOMpALa MPHBOAMT K 3HAUMTeIbHOMY CHHM2KeHMIO 3apa 
XKCHHA BO BCeX YeTHIPeX MepHosax 9MOpHoreHesa: JeTHEO PasSRUTHA, WManay3sy 
(ocTHBallMA HM 3HMOBKa) HM BeCeHHero pasBuTHA (*). CremeHb o6e33apaxKHBaHHs 
He OMHAaKOBa KaK B pasHble MepHOb! pasBuTHA, TAK MBMpeleax Kaxoro ne 
puona. Hau6osee yROBMeTBOPUTEJIbHbIe Pe3YJIbTATbI MOYYeHbI B JIETHHH mpez 
JiManay3Hblii MepvOd pasBUTHA,B epBble 2,5 CyTOK Nocwle OTKMaQKH AuU. Ha sTHy 
*Ke CTaMAX MOJYYeHO MAKCHMaJIbHOe CHH2KEHME 3apaxKeHHA MU Ha PpeHe, y KOTO 
pow JManay3a cHaTa comsHO KucnOTON (*). IIpH yoBeTBOPHTeIbHOM BbIXOZ 
rycenull (He Menee 80%) nouwyueHo CHMKeHHe 3apaxeHua Ha YO—95% no OTHO! 
IN€HHIO K KOHTPOJIIO. OTH Wudpbl NOMyUeHbI B pesyIbTaTe YCpeqHeHHA aHHbi! 
6OJIbIUOTO YHCIa MapaJJIeIbHbIX OMbITOB, NPOBeAeHHbIX Ha Pa3HbIX Noposax 
IIpu 9TOM Hamu HaGwOJaucb pe3sKve KoONeOaHHA B 3apax%KeHHOCTH OTIEJIbHbI 
oOpasilop rycen — KaK MOOMbITHbIX, TAK M KOHTPOJIbHBIX. HeomuanHo cpely 
cma60 3apaxKeHHbIX OOpa3loB NonadaJiucb CHJIbHO 3aparKeHHple. B H€KOTOPbI» 
CulyuaAX 3apaxKeHHe B OMNBbITe MpPeBbIllaJIO 3apaxKeHHe B KOHTPOJe. 

Bovwibliad WIM MeHbIUad BapHaOWJIbHOCTh 3apaxKeHHOCTH KOHTPOJIbHbIX ¥ 
NOMONbITHBIX OOpa3slloB, pa3syMeeTca, HeM3O6exKHA B CHJIY YMCTO CTATHCTMYeCKUS 
3aKOHOMepHocTeH. Cmecb rpeHbl Oblia NOyyeHa OT MHOTHX OaOoueK pa3HOF 
CTeMe€HH 3apaxKeHHOCTH H Jake HesaparxKeHHbEIx. Bosiee Toro, 6obHbIe Ga6ouKH. 
KaK HM CHJIbHO HH(PUUMPOBaHHble, OTKJabIBalOT 3OPOBbIe WIM OYeHb Cabo 3a 
paxkeHuble alia. [losromy oTJebHbIe CyYaHHbIe BEIOOPKH (KOHTPOVJIbHBIe } 
NOJOMbITHbI€) COCTOAIH U3 CMeCH 3Q0POBBIX MH B pa3HOli CTeMeHU 3apaxKeHHbIX AMI 

O BellMuMHe pa3Maxa KOJIeEOJIEMOCTH 3apaxKeHHA B OTJEbHbIX KOHTPOJIbHBI 
MH MOMOMBITHBIX OOpasllax JaeT npefcTaBpnenue puc. |. 

B KOHTpOule CpeqHAA 3apaxKeHHOCTh yCTaHaBIMBaslach 43 OoubMOrO VACHE 
MPOMHKPOCKOMMpOBaHHbIX OOpasioB (10—20, a uHorgauGomee 100). B onpits 
NOBTOPHBIe HCIbITaHHA MPH OMHUX WU TeX Xe YCNOBUAX MPOBOMUIHCh TOMbK 
B OTJCIbHBIX Cy"aix HM Ha OFpaHHueHHOM 4UCIe OOpasloB (He Gomee 5—6) 
YTO ObIIO HeEH36€2%KHO B MOMCKOBBIX OMNDbITaX. 

GHauMTeIbHad WMpoTa MmpesenoB KouleOaHHit cTeneHH 3apaxKeHHOCTU MIP! 
OTHOCHTEIbHO HeOOJIbIIMX HHTCHCMBHOCTAX MCXOMHOTO 3apaxKeHuA u orpaHH 
YeCHHOM UYMCIe HCMbITaHHM 3aCTaBHJia ONacaTbCA, YTO B OTACbHbIX OMbITAX ME 
NOY 3aBbIWeHHbIM WIM 3aHMKeHHBIM NpOWenT o6e33apaxKuBanua. [lostom 
C I€JIbIO YCTPaHUTb BOSMOXKHbIe NOPelWHOCTH HW TOUHO yCTaHOBUTb Ha CTaTHCTH 
YeCKOM AOCTOBEPHOM MaTepHase SPPeKTUBHOCTS OMHOTO 43 PexXMMOB MporpeBa 
M€PCN€KTHBHOCTb KOTOPOrO HaMeTHJIaCb B Mpe%KHUX padorax (1,?), Hamu Obi 
MOCTaBJICHbI OMbITbI Ha OOJINOM YHCIe M30JMPOBaHHBIX KaOK 3apaxKeHHbl 
neOpHHoH OaOouex. Takoif onbIT nMo3sBONU y4uecTh 3apaxKeHHOCTS o6pa3uia J 
MporpeBa H Nocwe Hero HW MOsTOMY Oosee TOUHO ONpeAeUTh O6e33apaxKUBalolln 
apext remnepatyppt. [IpeamymyecTBo Takoro onbita 3akm10UaeTCA elle H B TON 
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4TO MbI MOIIM OMpeAeUTb, 3aBMCHT WM OOe33aparxKuBalollee JelcTBHe TemMepa- 
TYyPbI OT MHTCHCHBHOCTH MCXOAHOFO 3apaxKeHuA OOpasila. 

_ Marepuasiom cnyxuna rnOpugnas 3apaxennasa neOpHHolt rpeHa, OTOx*KeH- 
Had ABYKPaTHO 3apaxKeHHBIMH CaMKaMuM MapTeHoreHeTuyecKoro KsIOHa A32-7, 
ONJIOROTBOPCHHbIMH CaMIaMH Pa3JIMYHOrO NPOHCXO*KJeHUA, B OCHOBHOM GOarga- 
ckol nopose. Meroquka sapaxeHusa ony6MKOBaHa paHee (*). Tlocme onogforBo- 
PeHUA Kaka OadouKa OTCaxKUBasacbh B MepraMeHTHBI MemloueK, re Oa OT- 
KiafpBana alta. Knagka pasqensacb Ha [Be MpHOAMsHTeIbHO paBHble uacTH. 
Ojua monopuHa mporpepasacb 

B ropsueH Bose, a Apyraa Ope ou 

Jla OCTaBJIeHa B KAYeCTBe KOHT- 


» © 
poua. Bee nogonpirunie noso- N 
BUHbI KlalOK MporpeBauchb B ae 
Bospacte 2,5 cyToK mocae orT- 8 
KlaqKu AMI, pH TeMmepatype =| 
46° u akcnosuuMn 2 uaca. Sa 
Tlepex Bodubim mporpesom x 
rpeHa {nofpepraach BO3sYIL- re 
HOW TemloBoH noproroske (+). : 8 50 
IIpu sTux ycuIoBuaXx B MpexkHUX Bin 


onpitax (*,") Opwid momyuensi 
HanOoslee yJOBMETBOPUTEJIbHbIC 
pesyIbTarst. 

Bce 6a6ouxu OnliM pa3ze- 
JI€HbI Ha [Be NapTHu: rpeHa oO- 
HOH WapTHH pa3sBuBamacb Cc 
Manay3ou (mpoJoOKUTeIb- 


eo © 88006 aoe 
eo ° 


Yucno cnop Ho t none apenus 6 koumpone 


Yucno crop Ha 1 none gpexur 6 onwme (3 


HOCTb pa3BHTHA OKOIO 9 Mec.), i 
a B ApyroH Auanay3a Opita 20 
CHATA OOpaOoTKOH couAHOK 
KHCIOTOH (MpoLoKATeMbHOCTh Le 8 
1\% © LOO] 
pasBuTua 2 Hefenn) (*)*. Cpex- of ° 
HAA 3apaxKeHHOCTh O6aG6oueK ot es” eo) * 
nepBoli napTuu Onwia 100 cnop Re a © en) vee 
Ha OHO Noe 3peHHA MUKpo- Ge fe B 
ckola, a BTOpoli — oKowo0 350. i 5b Ia AT OER a 
Vis MOCJI€LYIOWULeETO aHaJIH3a Anumencnocms npoepeba 


ObIIM MCKIOUeHbI: 1) KaqKn, aire 5 AON SL 
MiCoe is a3MaxX KOJICOJIEMOCTH 3apa H B 

ee ee OF pes apaneenelX HM B OMbITe. CMecbh 3HMylolleH TpeHbl MapTeHOKOHa 

Oadouex; 2) Kaku, re 3apa- A32-7 


KEHHE B KONTPOJIe COCTAaBIAIIO 

MeHee 5 cnop Ha 100 nome 3peHua, TaK KaK OHO MOO ObITh pe3yJIbTaTOM CJYy- 
yauHoro 3aHoca HHdeKUMH (MbI HaGOLau B KalKax 30poBbIxX OaOoueK 3apa- 
menue B 1—3 cnoppl Ha 100 noneli spenus); 3) KaqKu, roe B Karol NoOBMHe 
BbIBeIOCb MeHee 50 ryceHull; 4) K1aqKH C MaJIbIM BbIXOJOM ryCeHHI, B KOHTpoue. 
B pesyibTatTe Obl0 oToOpaHo 100 KaagoK 3umyromenH u 100 KiaqoK oOxKUMBUJIeH- 
HOH IpeHbl. 

MuxpockonupoBasiucb OObIuHbIM cmoco6om (*) Bce HMelollMecA B KilayKe 
rycenulp. Beruucismocb cpeqHee unco cnop Ha | nome 3peHHa MUKpocKoria 
(MHTCHCUBHOCTh 34PaxKeHHA) B MOAOMbITHOH HM KOHTPOJbHOM MOMOBMHAX Kaku. 
Cnopbl mpocuuTEBamtuch B 50—200 nonax 3penua. MutencuBHocrh 3apaxKeHHa 
B KaxKOli Mporperol KayKe OTHOCHAaCb K COOTBETCTBYIONeH BeJIHYHHE B KOH- 
TPOJbHOH MONOBHHE U BbIpaxKasacb B MpolentTax. Ilosysaemaa BeMynHa Mpen- 
cTaBIAeT COOOH «OCTaTOUHYIO» 3apa2KeHHOCTh, BbIPaxKeHHYIO B MpoleHtax. Bpl- 
qUTaHUe MpoleHta ocraTouHolt 3apaxkennoctu us 100% Aaer mpoleHT 06e33a- 


* B jlambuefileM u310%KeHHH LIA KPaTKOCTH MbI Ha3bIBaeM NapTHIO [TpeHbl, pasBH- 
BaIOULYIOCA C AManay3ou, 3uMylollell, a rTpexy, y KOTOpoH AMaNay3a B pasBUTHM CHATA CO/IAHOM 
<UCJIOTON ,—O2KMBJICHHON, 
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paxkHBaHHA MofLonbirHoro o6pasila. B Tab. | npuBeAeHbl CPeAHAA HHTCHCHBHOCT 


3apaxKeHHA B MpOrperblxX WH KOHTPOJIbHbIX MOJOBMHAX BCeX KaOK H cpeqHut 
YY IIpOMeHT O6e33apaxKUBaHHA, M0. 
é s JIYSeHHbI CYMMH POBaHHeM ITpo 
Hib 0 j|  WeHTOB o6e33apaxKuBaHuA OT: 

[ |  M@IbHbIX KaqOK HM JeseHHeN 
| 


CYMMbI Ha 4ACJIO KJIaOK. 


SS 
T 
OK 
8 


Yucno kia 


| Ha puc. 2 mpuBeqen rpai 
j (4k pacrpeyeseHusA MpoleHToE 
j  BblxoJjla ryceHHI M MPOLMeHTOE 
FAL Gece aon j  o0es3apaxkKuBaHHa. TIpomen? 
WwW Gh GS OR Wh = Way BbIXOa YTYCeHHIL BbIYHCI AICS 

| 

| 

| 

| 


S 


CIeMyIOllHM croco6om. Cuayaulé 
BbICUHTHIBAJICA TIPOIeHT BbIXO} 
qa ryceHull B MporperoH uw He 
iporperol NOMOBHHAX M3 4HC} 
Jia OMMJIOJOTBOPeHHbIX AMI & 
KlalKe, 3aTe€M IIPOWeHT BbIXO- 
Ja MOMOMbITHOH MOJIOBHHbI OT) 
HOCHJICA K IIPOWeHTY KOHTPOVIb' 
HoH. Tak Kak oOmlee 4nNCJC 
KlalOK B KaxkKOH cepHu Obl 
papuo 100, To 9TH Wudppl B 4 
*Ke BpeMA BbIparKaloT WH IPO: 
WeHTHI K OOWEMY YMCTY Ka 
Mpouenm abessoparubanus ——=- yok. PacipeyemeHue mMpolents 
Puc, 2. Pacmpeflesenve mpolleHtTos BbIxofla ryceHHl, BbIXOJla PYCCHMI OJIM3KO K HOP! 
(a) H polenta o6essapamkuBanna (6). /— 3umyromllan MaJIbHOMY, KpHBast 2Ke pacmpe 
rpena, 2 — oxkuBmeHHad rpena f 
TesIeHuA 06e33apaxKuBaHHs 
acumMMetTpuuna. MakcuMaJibHo: 
WuCIO KaqoK (54% K1aloK 3uMy1olweli rpensr u 93% — oxuBeHHol) xapax 
TepH3yloTCa OOes3apaxkuBaHHeM Ha 95—100%, OGe33apaxuBaHue nuxe 80%) 
BCTpeyaeTCA B OXKHBJICHHOM MaTepHa- 2 
jie Kak HcKJIKOUeHHe — Bcero 2%, aB 
3UMYIOlleM TOubKO 14%. IIpu_ ta- 
KOM pacnpeweleHHu OObIUHbIe CmOoco- 
Obl CTATHCTHUECKOH OOPaOOTKH C BBI- 
YHCJICEHHEM OHOMETPHYeCCKHX KOH- 
CTaHT: KBal[paTMyecKOorO OTKJOHe- 
HHA, OWHOKU, KosdpPpuuNeHta Koppe- 
JIAWHH — HEMPMMeHUMBI, TOSTOMY MbI 
WJIJIOCTPHPyeM pe3YJIbTaTHI 9KCcIIe- 
PHMeHTa TOJbKO TOCpesCTBOM rpadu- 
KOB, MPOMWeHTOB H CPeMHHX, BHIUHC- 
JIGHHBIX MO CYMMe BCeX BapHaHTOB. 
Ha puc. 3 noka3aHo pacmpeyesne- 
HHE€YHCJIa CHOP HAOHO MONE 3PCHHA Puc. 3. Conocrapnenne 3apaxKeHHA B OMbITY 
B OMbIT€e MH KOHTPose oGeHx cepHit. (a) 4 B KouTpone (6). / — sumyiomaa rpena 
Becb MaTepuast ObWI pasOuT Ha veTHI- 2 — ovwKupsenHad rpewa. Wnrencusyocrs 3a 
pe rpynnp: J —npaxruyecku nou- PRS ae Sate fi 70,03 
Hoe OOe33apaxkuBaHne (B 2TOH rpyn- Leki | 
ne B 38 sumyiouux u 40 OxKMBIeHHBIX KaqKax Cnop He oOHapyXKeHO, B OCTaIby 
HbIX YMCIO UX Obwio MeHee 5 Ha 100 nome 3penusa); I/--ouenh cna6oe 3apa 
%KeHHe (oT 5 go 100 cnop Ha 100 none spenua, uu 0,05 —1 na OHO nome); 
IIT wIV rpynnst Bowsu Kaku C OTHOCHTeENbHO BEICOKUM 3apaxkeHuem (OT | 
no 10 cnop u Gomee Ha ofuo nose 3peHHA). 
Bee mpupeyeHuble wuuOcTpalluH MO_TBepxKalor Ha craTucTHuecku lo 
CTOBEPHOM MaTepHase CeaHHble paHee BbIBOJbI O BbICOKOM 06e33apaxkKHBalo 
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Npouenm Gblixoda) = ———»- 


Yyucno knadok = ———— 


Yucno knacdok ————»— 
ae ES 


S 


_ eM JelicTBHH BEIOpaHHOH HaMu AA mpoBepKU TepMHYecKol NosbI (46°, 2 uaca 


C TeMJOBOH MOZroToBKo, BospacTt 2,5 cyTox). [IpoueuTs! o6es3apaxuBaHua 
OKa3aMCb ONM3KUMM K TeM, KOTOpbie ObIIM ONpefeueHbl B MpexKHUX paboTax 
(?,?): 96-98 mp skcno3suuMax 1/,—3 uaca Ha CMeCH OXKHBICHHOM rpeHsi u 
99,32 B H30J1H POBaHHbIX 

Kiagkax, 90—95 mpu sKcno- Ta6aunma 1 


3HuHH 2—6 uac. Ha CMeCH 3H- 
Cpemuve BeJIMYHHbI, XapakTepH3ylollHe saparxKen- 


Mylouleri TpeHbl H 94,40 % B HOCTb B OIIbITe H B KOHTPOJIe 
H30JIMPOBaHHbIX KlajiKax. 
Bovipluee o6e33apaxkuBaHue Vnrencusnocrs | 2 | && 
OXKHBJICHHOH TpeHbI 10 cpaBHe- - sapaxenua | & | Fs 
HHIO C 3HMYIOleH OOyCJIOBIeHO, a oie | Soames 
T10-BHMMOMY , H€CKOJIbKO MeHb- Mone [omar | é s | gg 
ei WHTCHCHBHOCTHIO 3apaxKe- idea a di 
HHA WH TlaBHbIM OOpa3om Goviee | 
BHICOKHM SaparKeHHem B KoHT-  Qumvouen rena | pgp | O07 | 108 | aig 


poule, MOCKOJIbKY MbI ompeyensa- 
€M MIpOleHT OOe33apaxKMBaHUA OTHOUICHHeM UMCa cnop B oMmbire K 4MCJy 
cnop B kKoHTpome (Tra6n. 1 u 2, puc. 3). 

Ha W30JIMpOBaHHbIX KJlaqKaxX Mbl HM@JIM BO3MOXXHOCTb BbIACHHTb, 3aBHCHT 
JIM BeIM4HHA polenta oOes3apaxkUBaHHA OT MCXOQHOTO 3apaxKeHHA NMoO_Bep- 
rarouleica TepMuyecKkoH OOpadoTKe rpeubl. B Tab. 2 mpuBeqeHo comocTaByleHue 
YHCJla CHOP B MOXOMbITHBIX MH KOHTPOJIbHbIX MOJOBMHAX KaqoK. KouTpoupypie 

TIOJIOBHHEI Obl pa3OuTbl yc- 

Ta6auna 2 JIOBHO Ha 4eTbIpPe MpHOmu3H- 

TeJIbHO PaBHble MO YHCJICHHOCTH 

ConocrapmeHue uncua cnop B MHOOMbITHbIX HW KOH- rpynibl c pa3Holi MUHTCHCHBHO- 
TPOJIbHbIX MOJOBHHaAX KJIaqOK e 

CTbIO 3apaxkeHund. B Kako 

rpymne OblIO BLIYHCICEHO Cpel- 


aie alors 
Hcxoau. sapame- | S&S/ES% Hee OCTATOUHOE 3apaxKeHHe BCO- 
Hue Os6 oS a 
pcre ge a ESS OTBETCTBYIOWMX JaHHOM Ipyn- 
mae sud cpen- Res eS me MNOMOMbITHBIX NMOJIOBAHAaX 
mpenem | uaa | S8¢8/SSS  KnaloK uw cpeMHu npollent 
o6es3apamuBaHHuad. IIpuBenen- 
3umyronjan 24 | 0,05—0,40| 0,149 | 0,03 | 81,54 
rpena x | o'uo—t200 | 0268 | 0200 | sor79 -«-HBIE Wacppbl TOBOpsT 06 oveHD 
27 | 1,00—1,70 | 1,33 | 0,09 | 93,79 HeOOJIbLIOM YBeIMYCHHU ocTa- 
3 1,70—7,00.| 4,72 | 0,12 | 95,12 TOUHOFO 3apaxKeHHA B OOpasile 
Ox upaennas 29 | 0,05—2,00| 4,18 | 0,03 | 95,54 MO Mepe BO3spacTaHuA HWHTCH- 
rpeHa 26 2,00—4,00 | 2,78 0,02 4 99,27 CHBHOCTH 3apaxKeHHA KOHTPO- 


25 | 4200-8700} 5,70 | 0,06 | 99,01 


3,00—108,0/ 16,85 | 0,06 | 99,54 2. B To xe BpemaA Mpolent 


o6e33apaxkHBaHua OOIbIe B 
Klaqkax c Oomee WHTCHCHB- 
HbIMH 3apaxKeHHAMH. DTO CBUAeTEMLCTBYeT O TOM, 4TO HeOObIUOe MOBbILLIe- 
HHe OCTAaTOUHOTO 3apaxKeHHA B OMbITe He BJHACT Ha pe3ybTaT OOe33apaxku- 
BaHUA, TaK KaK BeJIHYHHa ero 3aBHCHT OT BBICOTbI MCXOJHOTO 3apaxkenus. Cye- 
JOBaTeIbHO, eM BBILe HCXOHOe 3apaxkeHuve, TeM OosbUIe MpoWeHT OOessapa- 
2KMBaHUA. Tak KaK OCTAaTOUHOe 3aparKeHHe B ONbITe HESHAYHTCJIbHO UM BbIpamkaer- 
Ca 6M3KHMM HYJIO WucbpaMy, TO, 10-BHJMMOMY, B JIYYWIMX COueTAHHAX BOSpacTa 
TpeHbI HU TePMHYeCKOM NO3bI Mbl NOMyyYaeM MpefedbHoe CHHAKeHHE 3aparkKeHHA, 
jalee KOTOpOrO OG6e33apaxKHBaHHe TePMHYeCCKHM METOJOM NOKa HeBOSMO2KHO. 


Vucrutyt mopdonoruu xupoTHEIX uM. A. H. Cesepuosa Tlocrymu10 
Akanemun HaykK CCCP 21 Te 1959 


Jla6opaTopua SKCIepHMeHTabHOK sMOpuouorHn 
um. JI. I]. ®unatosa 


IMTMPOBAHHAA JIATEPATYPA 


Lee VALS bres lst KOLB a, B. H. Bepeutcxaa, JAH, 119, Ne 2 (1958). 
> T, A. Benuakosa, B.H. Bepetcxaa, JAH, 122, Ne 4 (1958). 
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Jlokxaann Akayemuu nayk CCCP 
1959. Tom 125, Ne 6 


TAP ASHTOJOLH A | 


E. A. JIOFAUEB 


O CTPOEHHM WM TKAHEBOM MNPHPOJE KYTHKYJIAPHbIX MOKPOBOB 
UMCTHUEPK OB 


(I1pedcmaeneno akademuxom K. H. Cxpadunoim 21 I 1959) 


B panee ony6MKOBaHHBIX paGotax (*°) MbI OOOCHOBaJIH MO/IOX%KeHHE O TOM, 
yTO MOPpaHv4yHad, MOKPOBHaA TKaHb (KYTHKYyJla) JIGHTOUHBIX uepBeH mpel- 
CTAaBJIAeT COGOM MPOHSBOAHOe TKAHH BHYTPeHHeH Cpesbl. CyOKYTHKYJIAPHbIW Ke- 
TOUHBIN CO (Tak Ha3bIBAeMbilt MOPPy2XeHHbIH SNHTeMIMH NO JpyrHuM aBTopaM) Vv 
(LeCTO, Mbl HallJIM BOS3MOXKHbIM PaCCMaTPHBAaTb Kak OCO6yI0 (POpMy COeAMHHTEIb- 
HOM TKaHH, pa3BUBINelicd JMBepreHTHO HM B CBA3H C OCOObIMH NapasHTHyYeCKHMU 
YCJIOBHAMM CYILECTBOBAHHA MIPHHABLUeH HOBY1O WIA Hee (PYHKLuIO — Norpanny- 
HYI0. 

Kak culeXCTBHe HOBOH (yYHKUMN NOABMIaCb HOBaA C(OpMa NOKPOBHOK TKaHH — 
CO@IMHUTeEIbHOTKaHHad KyTHKywa (°). 

B CBA3H C STHMM MOJORKCHHAMHM 3HAUNTEJIbHbIM MHTepec MpescTaBAAer cpaB- 
HUT@IbHOe H3Y4eHHE CTPOeCHHA HM Pa3BHTHA MOKPOBHbIX TKaHeH y JIMUMHOUHBIX 
(POpM JICHTOUHBIX TebMUHTOB. B pesyibTaTe mpucnocoOeH#ua K Napa3HTUpo- 
BaHHIO B HECKOJIbKUX XO3A€BAX HEKOTOPble TKaHM JIMYMHOK WecTO mpescras- 
JIAIOT HE YTO HHO, KAK 2MOPHOHAMbHO MpHCNOcoONTeJbHbIe (IeHOreHeTHUeCKHe) 
oOpasoBanua. Kak u3BecTHO, WeHOreHeTHUeCKHe OPraHbl HW MpOBH3OPHbie TKaHH 
MOTYT Ppa3BHBaTbCA M3 TeX %Ke 3auaTKOB, YTO H TKaHH B3POCOrO OpraHHu3ma, 
WM HecTH aHanormuHyio cbyHKunto (°). 

B umerulelica JMTepaType eCTb yKa3aHHA Ha OTCYTCTBHeE ZIMMTeMHMAJIbHbIX 
QJIEMCHTOB Y JIMYMHOUHBIX (popM WecToA((7,*) 4 Ap.). Tax, Aur (*), usyyaBumit pas- 
BuTue Cysticercus pisiformis, NpHile k BLIBOLY, YTO KYTHKYyJIa yY Hero pa3Bu- 
BaeTCA H3 OCHOBHOFO BellleCTBa, BeEPHee H3 MPOCTHIX COCIMHUTEIbHOTKaHHBIX 
BOJIOKOH, MOCPeACTBOM OTJIOXKeHHA Cpe HHX WemMeHTHOrO BeulecTBa. ITpu stom 
BOSHAKHOBCHHE KYTHKYJIbI y YKa3aHHOTO IMCTHIepKa OcCyilecTBIAeTCA To Ludbe- 
PpeHUMpOBKH CYyOKYTHKYJApHOrO KWeTOUHOTO cJION. 

Hamm coOcrBenable HaOmOeHHA KacaloTca MOpdomoruu HM pasBUTHA KYTH- 
KYJIbI WM MOMIeKAallAX KJICTOUHBIX SJIEMCHTOB (CyYOKYTHKYApHOrO com) y Cysti- 
cercus cellulosae — cbunubi cBuHoro Wena. Mobi ucceqoBasM WucTuLepKoB pa3- 
HOH BeJIMYHHbI, UPHMeHAA PA, THCTOJIOTMYeCKHX METOOB, B COBOKYMHOCTH M0- 
3BOJIMBILMX PpasO0OpaTLCA B CTPOCHHH H3y4aeMBIX OOPa30BaHHii H B UX TeHeTH- 
YeCKHX B3aMMOOTHOLICHHAX. 

KYTHKYJApHEI MOKPOB y WHCTHWepKa BLICTHaeT BBEPHYTHIH B IYSbIPeK CKO- 
JIeKC HW e€FO NpOMOKeHWE HM 3aTeEM MOKPbIBAeT NYy3bIPb CHapyxXH, OTTPaHuun- 
Bad €rO OT TKaHeH MpoMexKyTouHOrO Xo3AHHa (cBHHbH). IloKpos, Byicrusaronlui 
y3bIpb CHaPpy2XKM MU MepexOMAMMH Ha CKOJIEKC, NpelcTaBJIeH ACHO BbIpaxKeHHbIM 
TOJICTBIM CJIOCEM KYTHKYJIbI. Bcd Macca KYTHKYJIAPHOTO COM 30eCb COCTONT H3 
OAHOposHoro romoreHHOro BelilectBa. JIMuIb C OUeHD OOMbINOM HATARKKOH B KYTH- 
KYJIAPHOM CJIO€ MOXKHO YCMOTPeTb Hapy2KHbIM OTMaaroululi CO, COOTBeETCTBY10- 
uMMH pars decidua noKpoBHoi KyTHKyJbI B3pocmbIx dopm (2). Kpome Toro, 
BCJIO€ KYTHKYJIbI WMCTHILeEpKa COBEPIICHHO OTCYTCTBYeT BOJIOKHUCTAA OaszasbHaA 
yacTb — pars fibrata. Bmecro Hee cymecrByer HemocpescTBeHHO Mog, romoreH- 
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Pue. |. Paspe3 cklaqKu MOKpoBHOll TKAHH WHcTHLep- 
Ka B OOaCTH MepexoqHOH 30HbI. 1 — KyTHKya, 2 — 
MYCKYJIbHbIe BOJIOKHA, 3 — Oa3aIbHblit CTO BellecT- 
Ba KyTHKyJbl, 4 — ecmoyntT, 5 — npotonsma3smatuue- 
cKaH CeTb, OOpas0BaHHaA OTPOCTKaMH J{eCMOLMTOB, 
6 — makyuHbl, 7 — A pomofo6uble 3epHa B KYTHKYe. 
1000. Okpacka ene3HbIM reMaTOKCHJIMHOM 


Puc. 2. Paspe3 cknaqkH MoKposBHoili Puc. 3. ®parment mpoxoubHOoro paspesa 
TKaHH WHCTHLepKa B OOsacTH wWeilt- KplouKa ckKomekca. J — KOpKOBbIH C/OH, 
KH. [ — kyTHKyma, 2— myckyaa- 2—mosropoli col. OxpacKa 2Kevle3 HbIM 
Typa, 3 —’ameOounTbI, 4 — Mooybie remaTokcumHHoM. 1000 


mecmMoOsacTbl. Okpacka >Kee3HbIM 
remaToKcHaHHoOM. 1000 


JAH, vr. 125, No 6, Jloraucs 


4 
_ HbIM CuIOeM pemerKa u3 HAYUIMX BO B3aHMHO TepleHAMKYJAPHbIX HampaBeHUAX 
MYCKYJIbHBIX BOJIOKOH. 
Heo6xoyumo orMeruTb, UTO KYTHKYAAPHHI NOKPoB, BLICTHAalOULUe melky u 
— €€ MpoxouKenne, y WHCTHepKa coOpaH B CKaKM HM NOSTOMY Ha paspesax Ky- 
THKYJAPHEIM MOKPOB C MOfWeKalleH TKaHbIO Mepepesaerca BCera BO BCeBO3- 
MOXKHBIX HallpaBsIeHHAX. 

Ha puc. | wm 2 mpeycrapaenbl (PparMenThl paspesoB CKsaQOK NOKPOBHOIi TKaHH 
B MlepeXOAHOH 30He, T. €. B MeCTe Nepexoa MPOLOMKeHUA Weliku Ha CTeHKY My- 
3bIDA WHCTHUepKa. 

MyckyJibable BOJIOKHa OTZENAIOT KYTHKYJY OT OCHOBHOFO BerlllecTBa coequ- 
HHTeIbHOM TKaHH, XOTA 9TO OTCeHHE JMIIb OTHOCHTEIbHO, M60 Ha TAHreHIMaulb- 
HbIX Pa3pe3aX BUAHO, YTO IIPOCTpaHcTBa MEXKLY NepneHAMKYJAPHO UAYULMMN BO- 
JIOKHAaMM JOBOJIbHO BeMKH. JlaxKe Mp HeOOJIbIIOM YBeHYeHHH BHI oTuer- 
JIMBbIC IPAMOYTOJIbHbIe WIM KBapaTHble UPOCTPaHCTBa MYCKYJIbHOM pellerkKH. 
Takum o6pa3oM, IpHHMMads Hallly KlaccuuKkaluio cl0eB KYTHKYJIbI Wecror (2), 
MOKPOBHY!O KYTHKYJIY MCCJICROBaHHOTO WHCTHWepKa MOXKHO CPaBHUTb Jib 
¢ OAHUM OslecTaHM coem (pars lucida) rakoBoit B3pocsbIX (opM. 

B HeKOTOpbIX MeCTaX KYTHKYyJIa OOpa30BaHa He CIVIOWIHbIM CJI0eM, a O6- 
HapyKMBaeT Pa3/IMYHOK TIYOMHbI BLICEMKH, KaK 9TO BUJIHO Ha pu. 2. 

CyOKYTHKYJAPHBIM KeTOUHDI COM B OOBIUHOM ero NOHHMaHHH y WuCTHLep- 
Ka orcyterByet. Hukakux BepeTeHOBHJHbIX INMTeMAaIbHO pacMOJIO%KeHHbIX 
KJIe€TOK NO KyTHKyNOH Het. [loa pemierKOH U3 MYCKYJIBHbIX BOJIOKOH HMeeTCA 
CJIOH YMJIOTHEHHOLO OCHOBHOTO BelleCTBa COCAMHUTEIbHOU TKAHH, OOPas0BaHHOro 
TeCHO IIPHJlexKaulMMH K CJIOIO MyCKyJaTypbl TeaMH OTPOCTYaTHIX JeCMOILUTOB 
(puc. 1, 4). Orpocrku mocmeqHux B Oomee ryOOKUX CJIOAX COeEAMHAACh OOpa- 
3yIOT CeTUATYIO CTPYKTYPY COeAMHUTENbHOH TKAHH C KPYUHbIMM JaKyHaMu, IIpH- 
*KM3HEHHO 3alOJIHCHHBIMH TKaHeBOH 2%KuZKocTbIO (pre. 1, 5, 6). Syecb xe TOL 
MYCKYyJlaTypOH MOXKHO BUJeTh aMeOOLMTH! H MOJIOLbIe ecmMoOslactHyeckHe 9J1e- 
MeHTEI (puc. 2, 3, 4). 

CoH TKaHH, KOTOPbIM B JaHHOM CJlyyae COOTBETCTBYeT CYOKYTHKYJAPHOMY 
KJICTOUHOMY CJIOIO, IpeACTaBJIAeT Y4aCTOK, B KOTOPOM HaOslofaerca OKUBJIeH- 
Had BbIPaOoTKa OCHOBHOFO BeleCTBa COCAMHUTEJIbHOH TKAHM SJIEMeHTaMN Jec- 
MoOJlacTHYuecKOro pxifla ee. Kak BugHO Ha puc. | u 2, HMKe STOTO YIVIOTHEHHOTO 
CJIOA HAaXOJMTCA OObIUHaA BOJIOKHUCTaA COCAMHUTCJIbHaA TKAHb. 

IJoxposuyro kyTukyaly y Cysticercus cellulosae Bo3MoxHO MpescTaBUuTb cede 
JIHUIb KaK IPOM3BOMHOe OCHOBHOTO BelIleCTBA COCAMHUTEIbHOH TKAaHH, BbIpada- 
TbIBAeMOFO JECMOLLUTAMH U MpPOHHKAarOllero Yepes pelleTuaTHI CON MYCKYJAaTY pbl- 
CyeqyeT OTMETHTb, UTO Oa3aibHaA UaCTb KYTHKYJIbI, IpHlexKallad K pelleTKe 
MYCKYJIbHBIX BOJIOKOH (cM. puc. 1, 3), okpalmMBaeTcA NOMOOHO SKTOMVAa3Me Jec- 
MOILLHTOB. 

TakuM O6pa30M, KYTHKYJY, MOKPbIBaIOWLyIO CKOJIEKC H HapyXHy!O CTeHKy 
(PHHHbI, HeOOXOZMMO paccMaTPHBaTb Kak Pe3YJIbTAaT SKTOMMAsMaTHYeCKON Mex- 
TCJIbHOCTH J@CMOIMTOB. OueHb 4acTO Ha Cpe3axX MOXKHO OOHAPyXHBATb B HEKOTO- 
pbIX y¥acTKaX KYTHKYJIbI HaNMUMe BOJIOKHHCTHIX OOpas0BaHHH. 

IIpu okpacke 2Kee3HbIM reMaTOKCHJIMHOM B Cl0e KYTHK Jbl OOHAPYyKUBAIOTCA 
HOCTOAHHO UYePHbIe 3epHa, KOTOPble JIErKO MPHHATb 3a ALpa WH UX OCTATKH. 
Onu uMeroT pasmMepbl B Mmpesenax 0,5—1 wu (cm. puc. 1, 7), a HeKoTopble elle 
MeHbuue. Ha mpemapaTaxX MOXKHO MpocleqHTb UX HelpepbIBHOe pacrosoKe- 
HHe OT MOBePXHOCTH KYTHKYJIbI, Yepe3 ee TOJMLY, BIWIOTh KO MpPOTOMNa3sMbl OT- 
J@NbHBIX aMCOOMMTAPHBIX O.y2KLalOwlNX SIeEMeCHTOB COeMHUTeIbHOM TKAHH. OTH 
CTPYKTYPbI He ABJIAIOTCA AJEpHbIM BeLeCTBOM, TaK KaK OOHAPyXKUBAIOT OTPHILa- 
T@IbHY!O (peIbreHOBCKy10 peakuuto. I]o-BHAHMOMY, 9TO He 4TO HHOe, KaK OTME- 
WaHHble Mp (PUKCaMH MUTATeMbHbIe BelleCTBa, NPOHHKalollMe 43 Oprahusma 
XO3AMHA B OpraHu3M WHCTHLepKa. 

Bospuio MHTepec MpeAcTaBIAeT Pa3BHTHE KPIOUbeB Ha CKOeKCe HCCeOBaH- 
Horo WncTHMepKa. Usyyas paspesbl OU€CHb MENKUX HW CPpaBHUTebHO Oosee Kpyt- 
HbIX ILHCTHILEPKOB, MbI H€ CMOLIM YJIOBHTb MOMCHT HauvaJla 3aKaKH KPIoubeB. 
B pa3BuBalouleMca Ke KPIOUKe pasviM4yaeTCA HapYyKHbIit MpospayHbiA (KOPKOBbIi) 
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cnol (puc. 3, 1) M BHYTpeHHU, MosroBoH (puc. 3, 2). KopKoBpli cror 
OKpallMBaeTcA MOAOGHO 9KTOMMA3Me H BOMOKHAaM AeECMOWUTOB, TOra Kak MO3- 
rOBOH COM OKpPalliMBaeTCA MHTCHCHBHO HM HepeAKO CofepxKUT Aerpastupyroulue 
jlecMOO/IaCTHYeCKHe SJIEMCHTHI COCAMHUTeIbHOH TKaHH. Y copMHpoBaHHBEIx 
KPIOUbeB CIEMOB BHYTPeHHEerO CJIOA He OCTaeTCs. 

Vicxoqa 3 43/I0%KeHHOTO, MbI MPHXOXMM K OCHOBHOMY BbIBOJYy O TOM, 
yTO MOKpOBHad KyTHKysla Cysticercus cellulosae — npou3sBoqHOe TKaHH BHYT- 
peHHel cpefbl, CleluaNH3HpOBaHHad CTPyKTYpa, Pa3SBUBaIOWlaAcA B pesyJIbTaTe 
9KTOMMASMATHYeCKOH JleATebHOCTH eCMOOAaCTHYeCKHX 3JICMCHTOB. 

Heo6OxouMO OTMeCTHTb TOT (PakT, UTO KYTHKYJIa, NMOKPbIBalOWlaA CHapyXxH 
IySbIpeK WMCTHLUepKa, MpeycTaBJAeT WCHOreHETHYCCKYIO TKaHb, PYHKIMMOHUPYio- 
LyIO KaK OpfaH BCaCbIBAaHHA TPoPuyecKUX MposyKToB. PasBuBaeTca Ke OHA U3 
TeX 2Ke 3auaTKOB (TKAHH BHYTPeHHeH Cpebl), YTO H MOKPOBHAA KYTHKYJa B3poc- 


WbIx copm (°). 


Kemeposckuit rocyapcTBeHHbIH Iloctynuao 
MeHIMHCKHM ~MHCTHTYT 20 XII 1958 
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LOKAA LBI 


AKA TEMHW HAYEK CCCP 


Tom 125 


CUCTEMATHYUECKHH YKAB3ATEJIb 


I. MATEMATHKA 


Bb. YT. Asep6yx. AnreO6pauueckoe cTpoe- 
Hue YTpyln BHYTpeHHUX ToMOJOrui 

B. C. Buyencxni. O6o6mleHua Teopembt 
A. A. Mapxoga 06 oueHkKe Mpou3Bol- 
HOH MHOrouleHa 

9. UW. Toupyzenreputen. O pocre peure- 
HMM CHCTeM MHTerpasIbHbIX ypaBHeHHl 
Tuna Bombteppa : 

M. B. Kanusesuy. K Teopemam equHcr- 
BeHHOCTH CHHIYJApHbIx sanau Jlu- 
puxme—Helimana .. 

r. HW. Kau. O6o6uenne yaKumn ‘ya 
JIOKaJIbHO KOMMNAaKTHBIX Tpymmax Mu pa3- 
OWKeHHe peryAApPHOrO MpefcTaBsenua 

M. T. Kpewu. O6 unterpambHoM mpez- 
CTaBJICHHM HelpepbIBHOL SPMHTOBO HH- 
MePuHuTHOK dyHKWUMH C KOHEeYHBIM 
YHCIIOM OTPHUaTebHbIX KBaZpaTOB 

A. B. Kyxeab. CrekTpabHblii anamu3 
HeOrpaHHUeHHEIX HeCAMOCOIIp A2KeCHHBIX 
olMepaTopos . . 

P. M. Muay. Tpenenpuntit UMKI B Tpex- 
MepHOM pocTpaHcTBe Cc OJHMM Xa- 
pakTepHcTHuecKHM MoKa3aTeeM, OT- 
JIMUHBIM OT HYJA . 

M. JI. Pacy.ios. Acumntoraueckoe peg 
cTaByleHHve peleHHl TpaHHUHbIX 3a- 
jad c KOMMJICKCHBIM NapaMeTpoM Wis 
ypaBHeHHii SiMNTHMYeCKOrO Tula . 

3. MW. Pexanukun. [Ipusnaku orpannuen- 
HOCTH pelleHHH JIMHEMHBIX Audpepeu- 
WHaIbHbIX ypaBHeHHli C HeCKOJIbKAMH 
3alla3qbIBaHHAMM apryMeHTa .. . . 

B. K. Cayapes. O uncieHHOM HMHTerpH- 
poBaHuH ypaBHeHHA  TelOMpoBos- 
HOCTH. . 

Mutsan exve. O Teopun " wuTerpamtb- 
HBIX ONepaTopos Tuma Bowmpreppa 
M. UW. Buwux u J. A. Jltocrepunx. 
AcuMMTOTHYeCcKoe NoBeeHHe pellieHuit 
muccbep eH a bHBIX ypaBHeHHH Cc OovIb- 
IUMMH VM ObICTpO H3MeHAIONMMHCH Brew 
UuUMeHTAaMH. .. . 
M. B. Kanvsesuy. K Teopuu muneitHbix 
Jucbep eH a bHIX ypaBHeHHli c ABYMA 
MepNeHAMKyAAPHBIMH JIMHHSMM ae 
OoMUHOCTH . . : 
M. HW. Kapranouos. K Teopun Z rpynnbt 
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H. I. Kopnetuyk. O mpy6nuxennu 


TlepHogqMueckux QyHKUHH,  yoOBme- 
TBOP AIOWMX ycnosuio Jl unmuia, 
cyMMamH bepuuitetiva — Poro3un- 
CKOTOm nee 


M. A. Kpeiinec u 3. M. Kuurknua. O nIpu 
OIM2KeHHH yHKUMAMU MATOFO HOMOrpa= 
cbuyeckoro Nopayka .. . She 

A. B. Jiupyax. Jlokanbuo paspemiumas 
rpymma, He sBaloulanca RN*-rpyn- 
TKO Leap mn eee RPC oe os 

A. M. Oxescxuit. Besycuopnaa cyMMH- 
pyeMocTb (pyHKUMOHAIbHEIX PxAOB . 
. JI. Pacynos. Meroy KOHTypHOrO HH- 
Terpasia JWIA PelieHHA CMelIaHHBIX 3a- 
Mau. . Se a 

10. A. Posanos. Jluneiinas aKcTpano- 
JIAWMA MHOFOMePHBIX CTallHOHapHbIxX 
mpoweccos paura I c AHCKpeTHBIM Bpe- 
MeHeM ; 

B. Bb. Ysapos. Teopus BTOpOro peulenusi 
TudepenuuatbHoro ypaBHeHHaA IA 
KJlaCCHUeCKHX OPTOTOHAIbHbIX MOJH- 
HOMOB . . 5 

Yl. B. ®yKe u "A.C. Wsapu. iluxauye- 
ckue cTeleHu MomMayqpa u mwpoOmema 
BHOIKCHMS tir ies Cet er iene oma 

3. I. Wedprem. O Touxe, Haumenee 
yklouaiomelica (B cmpicne I]. JI. Ye- 
Oplllepa) OT MaHHOH KOHeYHOH cH- 
CTeMbI NWwlockocTeH uM TOUeK .... 

M. Wl. Bupman. Bo3myuleHua kBaypa- 
THUHBIX (OPM MH CMeEKTP CHHTYJAp HbIX 
TPpaHHUHBIX 3afay . : 

P. B. Tamkpeuanyse. Ontumampunie ‘no 
6bICTpOelcTBHIO Mpoweccbl Npu orpa- 
HHUeHHBIX (pa30BbIX KOOPAMHaTaxX. . 

B. A. Konypatpes. Paciwupenua su- 
HeHHBIX udPepenHWnabHbx omepa- 
TOpOB... Pe AS ES TN ee 

JI. H. Kopoues. O  mepexmouatouren 
(byYHKUMM yCTpOHCTBa MOMCKOB M10 Ta- 
OUNIC ar Meee et ee keener 

B. B. Jluncknii: HecamoconpsKeHHbIe 
oneparopbl, HMerollHe culey « 3 

HW. Manun. O mogxyaax noua asre- 
Opanyeckux dyHKuWH .... . : 

JI. B. OpcsHHuKos. I’pynmossie CBOH- 
CTBa ypaBHeHHA HeMHeMHOM TeMVO- 
WpoOpomHocTH’ | 2... 
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M. A. Mapagoxcopa. O6 ofHOM NOJHOM 
CHHTYJAPHOM MHTerpasbHOM yPpaBHe- 
HUH C aBTOMOP®HBIM sApOM ; 

¥O. HW. Yepcxui. K pewennio Kpaesoli 
gamaun Pumana Bp KJlaccax oOOoOuIeH- 
HbIX (PYHKWHH . . 

JI, A. Uyzos. O6 ocobeHHOcTax peuie- 
HMM JIMHeMHbIX ypaBHeHHM B YaCTHbIX 
IPpOHSBOAHBIX C MOCTOAHHbIMH KO9¢p- 
cbumventamMu . . 

J. M. Iigyce. O npuunure npevembHOro 
NorsouleHuA F 

H. Y. Apakeuisn. Yrounenne HEKOTOPBIX 
teopem M. B. Kengpiiiia 06 acummnTo- 
THYCCKOM IpHOM2KeHHH WeJIbIMH PyHK- 
WMAMM + - Sey som ec 

JI. M. Payckun. Tlonyrpynmt TOMOWJO- 
PHYCCKHX OTOOParKeHHH . . © o « « « 

E> louox. O kombye KOrOMOsOru KO- 
HeYHOH P-rpyMMbl. . ..... - = 


M. M. JixpOaman. Pasnoxenne mepo- 
MOpHBIX (yHKUMH B . OOOOMeHHDIi 
jon WEN OKSEEY S65 Gg 6 oe OC 

M. A. WUGparumos. Hexoroppie npeseub- 
Hble TeOpeMbl Avia CTAWMOHAPHbIX B y3- 
KOM CMbICJI€ BePOATHOCTHEIX Mpowec- 
COB. . 

A.M. Kasangns. O npu6nmxeHHom peue- 
HMM OMHOTO KaCCa CHHTYJIAPHbIX MHTE- 
TpaJbHbIX ypaBHeHHH . 

M. B. Kanusesny. K teopuu BBIPOXTalo- 
muxcs anunuTayeckux uddepen- 
IMasIbHbIX ypaBHeHuli kmacca beccena 

E. WH. Kum. O6 ycnospuax pa3spellumo- 
cTH OHOrO KJlacca MHTerpo-Aupe- 
PeCHIMaIbHbIX ypaBHeHHl . . 

B. Ky3pmuHos. O runotese II. C. Anex- 
caH{poBa B TeOpHH ToMOMOrMuecKHXx 


HOM oo oc i 

H. A. JleGenes. O06 OHOM cloco6e aHa- 
JIMTMYeCKOTO NposouKeHHA cTenlen- 
HBIX PHOB.. . Nd fol 


M. B. JIupapToscKun. Hexoropsie KpH- 
TepHH ycTOolHunpocTu peuleHua cu- 
CTeMbI ludcdepeHWHasbubIx ypaBHe- 
HMM C PpaspbIBHbIMH NpaBbiIMM 4wacTAMU 

C. fF. Muxaun. Jipe Teopempi o perysa- 
pusaTopax . . 

A. A. Hyjeapman. ‘06 OHOM o6o6mennn 
HEKOTOpbIX pesyibtTatos I]. JI. YUe- 
OpiueBa u A. Map KOBAsE Ma cmEnme 

C. Jl. Iapenbman. O noBeqeHuu pewlennii 
MapaOoJIMyeCKOH CHCTeMBI B OKPeCT- 
HOCTH HS30JIMpOBaHHOM Oco6ol TouKu 

JI. A. AiizenGepr. O rpannuneix cBoii- 
CTBaxX @YHKIMM, aHaIMTHUeCKHX B J1BO- 
AKOKPyFOBbIX OOMaCTAX. . 1... 

A. B. Taagkuii. O knacce HuiEnoTexT- 
HOCTH Tpylmbl c 6-Oa3Hcom . . 

JI. A. Fycapos. O sagaue Kowm ana He- 
KOTOPHIX CHCTeEM JIMHeHHEIX ypaBHe- 
HHH C YaCTHBIMH MpOM3BOsHbIMU . . 

E. ll. Jlonwenko. Tlocrpoenue wa Hurge 
He IJIOTHOM KOHTHHYyMe HuTye He 
Aucepenumpyemoi (yHKUMH, pas- 
Naraioulehcs B PA MO pall\MOHanbHbIM 
(by HkuHAM 
. H. Mewman. K TeopuHn oynKunit Kwlac- 
Co) JH 03) : é 

E. ®. Pasymona. MuoxecTso Touek BeT- 
BJICHHA TPH HeCMHCTBEHHOCTH B OAHY 
cTOpoHy 
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A. H. Tuxonos. O6 acummTOTH¥eCKOM 
fopeseHuH MHTerpasoB, cosepxKalllux 
GecceneBbI (yYHKUMH . . - : 

M. M. Auapnepun. O6 ofHom HOBOM CIIO- 
co6e WMHHeapusalluu TraMuJIbTOHHaHa 
cBOOOMHOM YacTHIb . 

®. A. Bepesun. Anasor TeOpeMBl Juv: 
BUA Id CHMMeTpHYeCKHX IIpo- 
cTpaucTB Cc OT aa Ean KPHBu3- 
HOM mens Ste ic| sous 

K. X. Jlayxep. O Teopeme BbIp e3aHuA 

H. M. KopoG6os. O uactu4uHo pallvoHaJib- 
HbIX TPHTOHOMeTpHyueCKHX CyMMaX 

M. A. Haimapx. O pa3noxenuu Ha 
HeMpHBOAMMble MpefcTaBsIeHHA TeH- 
30pHOTO MpousBeseHuA MpeACTaBeHUA 
OCHOBHOM cepa HM MpescTaBseHua Jo- 
NOMHUTebHOH cepHu coOcTBeHHOH 
rpynnu Jlopenua shee eee 

A. Cunai.. O motoKaxX c KOoHedHOH 
SHTponvHeH . . Ste eae 

C. H. Wumanos. O Tourn nepHojaye- 
CKMUX KONeOaHHAX B HeJIMHeEHHbIX CH- 
cTemaxX C 3alla3{bIBaHHeM 

H. H. Snenkxo. O6 ofHom pa3HOCTHOM 
MeToje CueTa MHOTOMep HOTO ee da 
TEMOMPOBOMHOCTH mike n aman 


II. MEXAHHKA 


B. A. Bonnep, B. E. Osyapos u B. Tl. 
CenesHes. O cHHTe3e HHBApMaHTHbIX 
Je@MIUpOBaHHbIX HHepWMaJbHbIX CHC- 
TeM C HPOH3BOJIbHbIM MepHoyoM . . 

M. C. Fepacumos. O6 o7HO apTomoyetb- 
HOH JHHaMHueCKOH 3afaue WIA KO- 
HuueCKOH OOO0UKH ...... e 

lr. E. Ky3smax. O pbluucieHHu acHMMmTo- 
THUCCKHX PeWIeCHHH, COOTBETCTBYIONIMX 
He3aMKHYTbIM HHTerpasIbHbIM KPHBbIM 
9TaJIOHHOrO ypaBHeHHA : 

E. W. Xapsamopa. Ogun vacTHblli cnyuait 
MHTerpHpyeMOcTH ypaBHeHHA Oii- 
mepa — Ilyaccona .. HK. 


III, THAPOMEXAHHKA 


A. Apbinos. YcTaHopuBluivecd pensaTu- 
BUCTCKMe TeveHHA Ta3a Cc OCeBOH CHM- 
MeTpHelH (BuxXpeBolt cyuaii) : 

A. C. Monun. K Teopuu soKanbHO u30- 
TpONHOH TypOyeHTHOCTH . 

A. A. Cepruenxo u B. K. I pelo. Tle- 
pexoy, TypOy1eHTHOTO NOrpaHHuHoro 
COA B JIaMHHApHbl . . 

NM. W. GyurxKuu. TlosBy koBoe oOtTeKanue 
SIIMNCOB C UWApKysAWne oe 

C. C. Jiutsunkos. OO ofHo rpannunoli 
3afaue [Id JIMHeapH3OBaHHEIX ypaB- 
HeHHH TMAPOAMHAMHKU BASKOH XKUI- 
KOCTH ... Sa ES mb 

Cc. B. Hopnancxnii. “O06 acumntoTuKe 
OCeCHMMETPHYHOH pacxofalelica Bou- 
HbI B TH2KENIOH 2KUAKOCTH 


ey OOhrnS 


IV. TEOPHA YIIPYTOCTH 


P. B. Cepe6psnnii. O6 usru6e tonKoij 
MlomyOecKoHeyHOH MATE, onupaio- 
melca Ha yipyrHi cnoit KOHeuHO 
OMUEEISE TS 5 go 
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A. C. Bonpmup u B. E. Munees. Sxcne- 
PHMeHTaIbHOe uccielopaHve mpo- 
mecca BHITYIHBaHHA o6on0"uKH Tipu 
UMHAaMHYeCKOM HarpyxKenww . .. 
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V. MATEMATHYECKAA @H3HKA 


B. A. Tupexuiit. J[pa Tounbix pemienna 

_ HeEJMHeEHMHOH safauu Cresana . . 

H. H. Ppikanun. O6 yCOBMAX pacuten- 
eHHA pellenuH smMHelHOTO Mapa6o- 
MUeCKOrO ypaBHEHHA Ha OpTOrOHasb- 
HbI€ COCTaBAIOWe . . 


H. C. Apxanpix. O muddbepennuanbubrx : 


YPaBHeHHAX JIBHXKeCHHA Me3OHHOTO 
dD Amwetees Mea ack ce tare le ot ee 
VI. ®H3SHKA 


9. E. Battuutein, Bb. HW. Korasp' u 
Yr. A. Wanupo. Uccnezopanue TonKoii 
CTPpyKTypbl PeCHTTeHOBCKHX CMeKTpoB 
NOTIOWLeHHA Kele3a B HEKOTOPHIX 
aHTH@eppoMarHeTukax wu ceppuTax 
Yr. Fopeauk u B. B. Kocrapes. Pa- 
JMO2XO HEKOTOPbIX HEBUAHMBIX O6b- 
€KTOB Tponocdeph . . 

MN. W. Vyn3enxo. Masie ayxtyannn 
B CYUJ€CTBEHHO HeJIMHEHHOM aBTO- 
kKomeOaTembHOW cucTeme . ..., 

E. C. @pankun. OPyHKuHoHaMbHOe ypaB- 
HeHHe HM OlepaTOpHoe peulenne Aa 
CTATHCTHUCCKOH CYMMBI . 

B. K. AGuexos u H. JI. baGesnuckuit. 
CnekTpaibHoe uccyeqoBaHue cBeTa, 
pacceAHHOTO BA3KHMM XKHKOCTAMN H 
TBEPALIMH aMOP@HBIMH TelaMH. . 

A. H. Axnesep. O6 oTpaxenun 21eK- 
TPOMArHUTHHIX BOJIH TYPHHKETHBIM CO- 
€MHeHUeM . . 

SC. H. Bepuos, A. E. Uynakos, i. B. 

3akysos u FO. WH. Jloraues. Vsyuenne 
S3eMHOFO KOpIyckyApHOrO H3IyueHHA 
H KOCMHUeCKHX JIyyeH Mpu NovieTe Koc- 


MMUCCKOM PaKeTHI ==>. 6 «6 6 e 
0. B. Canouxun. K Teopuu Henjeasb- 
Horo 603e-ra3a 


Be C. Ppaykun. Metoy oynKunit Tpuna 
B KBaHTOBOM cCTaTHCTHKe ..... 
Mi. B. BospKenuiteiin. O crpoennu u 
M€XaHHUeCKHX CBOHCTBAX cae 
TOJIMMepoB . . 
i. B. Kupencknn u B. B. Berep. Vis- 
MepeHHe IWHPHHbI TpaHHyHOTO CJIOA 
Mexk]y OMeHaMH B cbeppoMarHeTHKax 
\. Tl. Komap, H. B. Boukenuitein u 
Tr. B. @enopos. VM3menenne 3nHaka 
NocToAHHOH XoNa Mpu ynopsyzoue- 
HMM aTOMOB B CiilaBe . . 
\. K. Jlappyxuua, JI. JI. Pesuna u 
3. E. Pakosckuii. PyHKunn Bo3s6yx- 
JI€HHA OCKONKOB JeneHHA MaHTaHa . 
A. Beyenos. Hospi MeToy B kuJlac- 
cuuecKOl cTaTHcTHuecKOH du3suKke 
‘o Un-nn u B. C. Patuep. Uccneqopanne 
BbIXOa peakiuu (yp) Ha pa3M4HbIX 
ugoToMax KaJMHA ... sae 
I. ©. Jlopdman. Cpotictpa u cocTosHe 
aTOMOB MeTaJlJIa B HEKOTOPHIX MeTaJ- 
NoopranuueckuxX COeAMHCHHAX . . 
. A. IlyatHn. Bausuue Noa KpHucTaJ- 
JMUeCKOIt pelleTKH Ha KomeOaHHA HO- 
nop NO3 (nau CO3 ) no 2aHHbIM MH 
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@pakpacubix CMekKTpoB HUTpaTa HaTpHA 
el TUTOR, Bee 4 babes 6 iene 

E. M. Benasuesa. 3aKxou B3aHMOsaMecTH- 
MOCTH JWIAX Mpolecca pasylopsyzoue- 
HHA  HeKOTOPBIX KPpHCTaMuecKUX 
coequHeHHH No] [elicTBHeM 93ueKTPO- 
HOB CPpeAHHX SHeEprHH. . 

M. A. Moxkyapcxuii, FO. C. JlasypKun, 
M. B. ®usetcxui u B. WH. Kosun. 
O6patumbie payualNonHO-MexaHnue- 
ckne SiPekTH! B NomMMepax . . . 

HW. K. Kuxonn, E. M. Bypsax u 
¥O. A. Mypomkun. O6 anomambHo 
Oombuiom addexte Xoma B ceppo- 
MarHUTHOM CliiaBe XpPOM—TesIyp . . 

b. B. Unpuxos. poxomenue nenuneli- 
HOH koOmeOaTebHOH CHCTeMbI 4epes 
pesonanc.. . 

lr. Sl. Bacuaes, A. ®, “Yearsiii, 10. C. 
Jlasypkun u A. A. Mapxos. Vi3mepenne 
JIOMMHECILCHIMH H NMOTCMHeCHHA CTeKOM 
B Tpomecce HX OONyYeHHA B AZeEpHOM 
peakTope . . Mee, a 

K. C. Byatpcon. Ipumenenne 9u1eKTPOH- 
HO-ONTHYCCKHX MpecbpasopaTenelt 1a 
TOUHOrO H3SMepeHHA CKOpOcTH pacnpo- 
CTpaHeHHsa cBeTa . . : 

A. WM. VYpanoscxui. O cpolictsax K- 
MCSOHa" a . RUSS Jpn 

HO. A. Ws3iomos. Sameyanve oOTHOCH- 
TCNbHO opMaiH3Ma JTombuiteiva u 
IIpumakopa.. . F £it, eG 

JI. M. Jiamumes. K BOIIpocy oO IpHAnune 
B3aMMHOCTH B aKyCTHKe. ..... 

B. II. Userxos. Mcceqopanne 3aBucHMo- 
CTH KOoPPHUHEHTa CTpyKTypHOH Aud-. 
(y3HuH OT TeMlepaTypbhl. ..... 

Youp Uynb-caub. Metoyx yyueta Koppe- 
JIAIHH B CHCT€CM€ MHOFHX uaCTHL... 


VII, TEOPH3HKA 


M. A. Kaauuctpatopa. OkcnepHMeHTaJib- 
Hoe HccmefqoBaHHe pacceAHHA 3ByKa 
B TypOyjeHTHOH aTMocdepe.... 

H. HW. ®enopopa. CnexTpbl HOuHOrO HeOa 
B o6nactu 8200—11200 A. : 

B. H. )Kapkos. O dusuueckon npupoe 
BOJIHOBOOB (cmoeB Cc NOHHKeHHOM 
CKOpocTbiO) B BepXHHX OONacTAX O60O- 
mouku Ha rayOuHax 50—200 xo. 

C. B. Wurenai-Cesepnu. O cOuxKeHHH 
aSPO8OJIbHBIX UaCTHI, B 3BYKOBOM Mowe 
ow jelicTsuem TruspoqunamMyuecknx 
cum OceeHa . . : 

A, MW. eapsendaym. "O6o6menne Knac- 
CMUCCKOM TeOpHH yCTAHOBMBIIMXCA 
MOPCKHX TeveHHii Ha Cyyalt MepemeH- 
Horo Koadunuenta pin Ds 
oOMeHa .. . 

M. Jl. Xackuny. Tpomepsanue “rpyxta 
TO, H30IMpOBaHHOM MOBepXHOCTEH . 

B. M. Bosmesepos, A. C. Typsuu u 
JI. P. Usanr. I]psampie nu3mepeHna 
TypOyeHTHOrO NoTOKa Telia B MpH- 
3eMHOM cyIoe aTmocdepbl 

A. M. O6yxos. O BauaHHH ap XHMeNOBBIX 
cul Ha cCTpykKTypy TemMlepaTypHoro 
loa B TypOymeHTHOM TOTOKe 

K. ®. Tankun. Mutepmpetauua rpapu- 


TallHOHHBIX aHoMawui, o6yCJIOBIEH- 
HbIX KOHCUHLIMH IWJIMHApPHueCKHMH 
TesiaMH . . iden 85 i) le iets 
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VIII. TEXHHYECKAA PH3HKA 


Bb. T. Kosomuen u T. H. Mamourosa. 
Buytpesunit oToappekT B pactlaB- 
JICHHOM X@JIbKOreHHHOM cTeKIe . . 

JI. H. Manaxos u HO. B. BopoOses. 
DeKTPOHHO- -onTHuecKHu MeTOX Hc 
cneqopaHul MMKponojeH . . 

10. B. Mlanepuo, T. UH. Cepe6paKkosa 
ul. B. Camconos. CoenuHenua TepOua 
c 6OpoM H deKTPOHHaA KONuTy pala 
aToMa TepOuaA.. . : 

M. WM. Yaesckun. O mexanu3me TOBEILUe- 
HUA yCTaJIOCTHOM MmpouHocTH yupyro- 
WwlacTHYeCKUX MaTepHaOB, CKJIOHHBIX 
Ip wakmuueckom epopMupoBaHun 
K ylpouHenvio, Mog sBo3sselicTBHeM 
CHJIBHBIX RECO S Te. Be- 
IMeCTB,. . . ace 

A. M. Esuctpatos u I. P. Kamamxues. 
Peutrenopckoe MccieqoBaHHe pac- 
Maja MepecbileHHBIX TBEP AIX PacTBO- 
pos c Masoit pacTBopuMoctTbio. Pac- 
Mla mMepecbieHHoro TBepsoro pac- 
TBopa Me—M B YTepMaHHH ... 

P. H. Py6unmtewn u B. H. bucryap. 
Onpefemenue MopepXHOCTHOM MpoOBo- 
JMMOCTH MOsYMpOBOAHMKOBBIX KDpH- 
CTaJIOB MeTOJOM «KJIMHa» . . 

B. T. Bopucos, B. M. Toankos u FF B. 
Wep6enmunckun. Bauauue mocneycr- 
Bult (a3oBoro MpeBpalleHua Ha Aud- 
cpysuio . . ; ! ; 

b. M. Crpynun. K cTatucTHueckoit Teo- 
puu pacTsKeHHaA MeTamIOB 

B. Tl. Wecronasos u B. B. Kounparees. 
TIpocTpaHcTBeHHbI pe30HaHc B CIIn- 
PaJIbHOM BOJIHOBOJe, MOMeLLeHHOM 
B MarHuTOAMaeKTpHueckyo cpeny . 

A. B. Mens, C. A. Bpayne u B. H. Top- 
6au. Onyxtyauuu caso0BEIx pouTos 
pH paciipoctpanexun ecaTucantu- 
METPOBLIX PafHOBOJIH Ha Mopepx- 
HOCTbIO MOP Rie t8 Mee 5 aa 

Hl. ©. ®yapyakos. O mogenupospannu 
OCECHMMETPHUHEIX MOTCHIMAN bHbIX I10- 
mei Ha SNeKTPOMpoBOAHOH Oymare . 

A. Tytman. IIpumenenve acumntornue- 
CKOrO  HHTerpHpoBaHHA  BOHOBOTO 
ypaBHeHHaA kK peleHHIO HeKOTOPHIX 
BOJIHOBOJHBIX HW Ppe30HATOPHbIX 3afad 


IX. XHMHA 


JI. Y. Bepr, C. J. Tpomaxos u HU. B. 
Sopoaukas. YcKopenuplli Merton W3y- 
yeHHA WMarpaMM COCTOAHMA MeTOJOM 
TOPMOLDADH Mee cee eal. 

¥O. A. Topun, C. [. Coxonosa u 
A. K. Manteneepa. Botacuenne posu 
MeTaHOJIa B KOHTaKTHOM mpomecce 
NOvJy4eHHA AMBMHUIa 43 cmupTa c 
NpM@MeHeHweM MeTaHOJIa, MeuyeHHOrO 
PaqHoakTHBHbIM yruiepofom CM, . 

A. Bb. Topoxosatcknii, M. A. Py6anuk 
vu K. M. Xoassenxo. Bananue mpo- 
AYKTOB peaKIMH Ha CKOPOCTb KaTa- 
JIMTHUCCKOTO OKHCICHHA STHIeHa . , 

Y. B. Koneuxui, B.-L. lextman, 
WM. B. Arees un E. M. Casnukuit. 
O6pasozanne o-(a3_ B CucTemMax pe- 
HMM—mapraven u pexulimxeneso 
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H. K. Kouerkos, B. MI. Forrux, B. PL. 
Bunoxypos u P. M. Xomytos. O KoH- 
cburypauuu B-XNOPBHHHIKeTOHOB HU 
cTepeOXHMMM peaKUMH KeTOBHHMIMpO- 
BaHHaA... 

E. A. Mopososa uC. M. " )Kenonaposa. 
Tlonyuenue wuklorekcanentuya 
IMKIOPIMLM- eM M-TH Pn AI- 
NeHuaA-riMduna . f 

A. H. Hecmesuos u M. H. PuiGuucKas. 
Cunte3 comet 2,8-quapua-1,9-quasa- 
JIerMAPpOXMHOM3HHHA . Ce 

Jl. B. Coxoapcxua u M. C. Epxanosa. 
O BO3MOX%KHOCTH IpOsOMKUTeIbHOM pa- 
60TH M1aTHHO-Maaqueporo KaTaJu- 
3atopa (1 : 3) 

A. B. Tonunes, B. Il. Ananas u JL. W. 


Tlonrasyesa. HuTpopanve w30MeH- 
TaHa B IIpHCyTCTBHH ueTbIPeXXJOpH- 
eTOro yipien Oia. “a. 


E. A. Boom. O azB0HHOM cCHaMuae HaT- 
puxA B MOJuHUMpOBAHHbIX aJIIOMH- 
Hae A eanacts civiaBpax THMa CH- 


JYMHH ... 3 ees eae 
WM. HW. Kopuunos u I. Tr Kase: 
Hempeppipuple MeTaJIMAHbIe TBED- 
ble pacTBOpbl B TPOHHOM cHucTeme 


CoN AS aa ae ner a 
H. K. Kouerkos, 9. £E. Hucbantees 4 
B. H. Ky.1aKos. Cuutes $-KeTomep- 
KantameH .... 


A. H. Hecmesuos, T. TI. Toactas, 
JI. C. Wcaera. Peaxuua cone u- 
(beHuOpoMoHua,  ucbeHuxXnO0poHua 


HM TPpH@eHWIOKCOHHA C MeTaluaMH . 
B. E. Tlaoues, 0. TI. Cumanos u 
WM. B. Waxno. O Cotana Tapas aaa 
UCOPINAVICEER RS A te Gh a ae 


Bs: TeittenGaym. O6 u30TepmMax 
CBOHCTB JBOMHBIX XKHXKHX  CHCTeM, 
OJMH M3 KOMIOHEHTOB KOTOPbIX H30- 
_Mepu3yeTca NO BJMAHMeM Jpyroro 


A. b. Tonunes, TI. M. Mamenasnes, 
M. B. Whuukuna, T. H. Annkuna u 
A. H. Kucanuckuh. Katanutaueckxoe 
Iipeppallenue WHKOreKceva B TeTpa- 
ANKHAOCH30JbHBIC Hw AuMeTHIHapra- 
JIMHOBbIe yrviepofopowht . ... 

H. WM. Wytkun u UW. ®. Benpcxuit. Paar 
PHpoBaHue (PypaHOBbIx CoequHeHUi Ha 
CK@JI€THBIX KaTalM3aTOpax . ... 


H. HW. Wlesepyuna, HW. E. Maneesa, 
E. JI. Heamucxas u K. A. Koueuxkos. 
Kpuctatauueckne kalMuiopranuue- 
ckve coequHeHuaA Kmacca RCdX B anu- 
avtHseckoMe pallyar  eee e 

B. JI. Batcep u B. J. PaGos. Ankxuanu- 
posanue 1,1 -(4;41 quoKxen)-audenua- 
9TaHa u300yTHIeCHOM . . 

Yr. A. Banar yn T. T. Jlymnuc. “Hospiit 


cnoco6 cuuTe3a 2-apanKuauayaHquo- 
HOB™= 103 tt ee, : 


M. YL. Boponxos uy B. I. leanerionas 
@orToxumuyeckoe XOpHpoBaHue op- 
TaHOXJIOPCHMAHOB XJIOPHCTbIM CYVJIb- 
dypuom . . gunn ® 

A. MW. Tpuropses, ae: Hosocestosa 
u K. H. Cemenenko. O coequnennn 
OKCHalleTaTa OepHIuaA Cc AByOKUCbIO 
ASOT Alaa ane 

C. C. Hosukos, 


K. K. Ba6uescxuit a 


3: 


Cf 


W. C. Kopcakosa. 
ANKAHOR MSM ear orin das 0 ie ENE hac 

A. H. Poygnonos, B. H. Bacnspesa, 

> T. B. Tasasaesa, 7. H. Wuropun, 
E. H. Typpanopa u K. A. Kouemxos. 
MexmonekyiapHat JIMTHeBad CBHA3b, 
ee BJIMAHHeE Ha KoseOaTeIbHbIe cneK- 
Tpbl MOWeKY HW QMMOMbHBIE Mo- 
MOH DE Ieee sutie aa 

A. B. Tonunes, Fr. M. ‘Mamenasnes H 
C. M. Aanes. Ilonyuenne apomatuue- 
CKUX  yreBOOpOsoB kaTamuTHuec- 
kol NepepaOoTKoH MpofykToB TepMu- 
yeCKOrO KPeKHHTa WM Nuposusa Hedru 

B. JI. Bajicep. B. Jl. PaGop u A. K. 
Octpoymopa. KatanuTuueckan KOE- 
fencauna 9-metun (1,2), (7,8)-nu6en- 
30KCaHTeHa C aMMMaKOM . 

lr. A. Banar u 9. A. Jlykesnn. Bsaumo- 
qenuctBne 2-6pom-2-cdbexuiunanquona- 
1,3 c pearentamu [punbapa . . 

O. H. Ppumuna u B. K. Tonnx. Vccne- 
WOBaHHe yrueBosopolop pxxa wuKwO- 
rekcaHa MW JleKaslMHa B KepocuHe Oap- 
JIMHCKOM (AeBOHCKOM) HecbTu . 

Jl. A. Kasnupina, JI. Ji. Touctanko, 
H. B. Kynuetcxas, T. H. Hruatosuy 
u A. NM. Tepentbes. Vccneqopanne 
CNeKTPOB MOFIOWeHHA aJIKHJIHMMHOB 

-_ O-OKCHKapOOHHJIbHEIX COeCJMHEHHH . . 

B. K. Kyckos u T. A. Bypuesa. Tony- 
YeCHHE AIKHJIPCHOIOB aKHJIMpOBaHHeM 
Tpudenun6opata . . 

B. H. Jloces uv 9. A. Buiasina. Tapa- 
MarHUTHBIM pes0HaHC B HWCKOTMAaeMbIX 
Wek 4 OE 

H. ®. Opsos u B. H. Jlonros. Hostile me- 
TOJbI CHHT€3a OPlaHOCHOKCaHOB 

H. E. Woyknernos. Muausuzyanbupie 
IMKJIOreKCaHOBbIe yIIeBOLOpONb! OeH- 

 8HHOBEIX (pakuuH Here Caxanuna 

K. UH. Topruot, TF. B. Camconop u 
JI. A. Cononnukxopa. K sompocy o 
B3aMMOJeiCTBHM Ranerze 6opa c kpem- 

fm HHeM .. 
A. OH: TyjoBnK | u ®. H. Cutankosa. 

_ _Tipncoeqnnenne HenovHblx ScpHpoB KUC- 

oT thocopa kK HUTpOH30aMHeHY 
STHIIBHHHICYIbpOHY . . .... 


A. B. Tonunes, B. TI. Ananus u r. u. 
Yepupi. K sonpocy o p3aHMoselicTBHH 
one@vHOB MH aMMMaka B IpHcyTCTBHY 
OKMCHBIX KaTaIM3aTOpoB.. . 

B. C. AGpamos uv H. A. Hapnua. Peaxuusa 
auibJeruJloB H KeTOHOB C aMHfamu (poc- 

_ (opuecThix KHMCJIOT... 

M. E. Jiatkuna uv M. A. Nopaii- Kowuu. 
O HOBOM BO3MOXHOM THe us0MepHH 
B OKTa9/[pHueCKHX KOMIIeKCaX He- 
KOTOPBIX  MePeXOJHEIX  9J1EMCHTOB, 
EU C CHO CIM Olle ar ml S| di aren ce 

®. H. Masntospa, Sf. M. MaywKun. 
BausHue cTpoeHus HUTpocoeqnHeHHH 
apoMaTuyeckoro psa Ha CKOpOCTb 
KaTaJIMTHUeCKOFO BOCCTAHOBJIEHHA 

A. H. Hecmesnos, JI. A. Kasnupina, 
B. B. Jlokwun u B. J. Bunbuesckan. 
Vndpakpacuble CieKTpbl HeKOTOPbIX 
aKWJI- H apHuideppowenos 

A. A. Terpos u B. A. Kopmep. O np 
COCIMHeHHM JIMTHH-STHIAa M JHTHH- 
6yTuna K BHHMaKMaleTHIeHaM 


Cuntes allv-HuTpo- 
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T. H. Manes. K nccnezopannto Kondop- 
MalMOHHOTO paBHOBeCHA B_ psdy 
Tpanc-1,2-yvranoMmolMKNOreKcaHoB . 

A. B. Tonunes, B. fl. Ananua u HU. C. 
Maseab. Tlonumepu3auna 8-nnTpo- 
CTH POLAR wets tt eae en te eee 

H. H. iWyiikun, WM. ®. Beabexui u 
P. A. Kapaxanos. Tepmuueckas 130- 
MepusalluaA 2-meTus - 4,5 - AurusApody- 
paHa B M€THIUUKIONPONHIKeTOH . , 

P. B. Busrept, E. K. Capuyx nu M. I. 
Tlonomapyuyk. Wccnefopanue mMexa- 
HH3Ma THApONM3a HUATPO3aMeeHHbIX 
apHJicyb@oHaTOB C Nomombiwo O18 

M. WH. KaG6aunnx, E. H. Lpetrxos u 
Unmau-)Kyu-1om. Metoy cuntesa Kuc- 
JbIX Sdupow cocPHHUcTHIX KUCJIOT 

M. M. Koron, T. M. Kucenezsa ux 
B. A. [apn6ox. Cuntes momumepn- 
SyIOWMXCH MeTAKPHaTOBR Tpvankus- 
(apua)-o0Ba_ 

A. H. Hecmesuos, 0. A. “Peyton, T. Tl. 
Touctas, O. A. Titmmpima, JI. C. Hca- 
espa, M. ®. Typynnckuii u I. TI. Bou- 
Kapepa. Metannoopranuueckue coesn- 
HEHHA U3 JBOMHEIX COeM TavlOMJHBIX 
MeTaIJIOB M TaOreHOHHeB .. . 

E. C. NMoxposcxas u M. B. Wyuwkuna. 
O weKoTopbix asKWUMKIONeHTHI- 
OeH30ax . . otha of CRA & 

E. A. Tumodeesa, H. HW. Wyikun, 
FO. H. Naotuuxosu B. M. Kaetimenosa, 
Jleruporenusalua A-rekcana Ha aJlio- 
MOXPOMOBOM KaTayIM3aTOpe ..... 

A. B. Tonunes, H. 9. LUsitosuy xu 
E. C. Wokposckas. Cunte3 u cpolicTBa 
aJIKMJIHHaHOB C 3aMeCTHTeIeM B MATH- 
YJICHHOM KOJIbIe . . 


ence Mie! ‘ei Dea lel Soe 


X. PHBHIECKAA XHMHA 


P. ®. Bacnuabes, O. HK. Kapnyxun u 
B. A. Wasnuntox. Xemusmomunec- 
WeHUNA B peaKUMAX TepMMYeCcKOrO 
pacnaga . . 

10. H. Jlenncos u Al. K. “Tpoumn. Tlyste- 
cHpyloilad HW CNHHOBaA eTOHAalMA Ta- 
30BbIX cMeceH B TpyOax 

C. C. KaGankuna. Mccnenopanue KpH- 
CTaJIJIMUeCKOH CTPyKTYpbl HOPMaJIbHbIX 
Napad@unow X-CaoH¢2 u ee Tipu 
BbICOKOM laBJICHHH . . 

Ii. B. Kosaos, B. A. KaGanos u A. A. 
@pouopza. HecneqoBanne AesopmMaunu 
KPHCTaIMYeCKHX MeHOK U3 TMOJH- 
aTHeHTepedTalata . . 

A. A. Kyaues u A. TI. PossoBcKnii. 
Hosa MeToquKa M3yueHHA ayuaba- 
THUECKOTO BOCHWaMeHeHHA HU ee IIpH- 
MeHeHHe JIA EES, 
CMCCHIDAS, « Wainn Pan ke 

A. C. Jlamxo. O crpyxtype 2KULKOTO 
cnmapa AuSn 

JI. A. Jlopaues. Teopua " Wenoueuno- 
TeNJIOBOrO pacNpocTpaHeHus MwamMeHH 
C JBYMA aKTHBHBIMM IeHTpaMu M pas- 
JHUHBIMH KoaddulnexTaMu UX udp- 
DY SHU een etn Sh aby a SRR: 

B. WH. Jloces, M. A. Tposuckan u 
39. A. Bpibina. O6pa30panne rexca- 
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Xlop3TaHa Mpu y-OOyYeHHH YeTbIPex- 
xmopucToro yrepoma ..« . « « «© 
10. H. Jlio6utos u_B. M. Moasnckui. 
PacueT HOBOH sAYeHMKH AIX U3Mepe- 
HMA jaBJIGHHA HacbIUeHHbIX MeTaJ- 
Oley aksePaeeo 6 Sob aa < ace o¢ 
H, Jl. Posensbeapa u E. K. Owe. Bana- 
HHe HOHM3SHpyloulero HM3yueHHA Ha 
SNCKTPOXMMHMYCCKYIO AKTHBHOCTb Me- 


TaJIOB, MOKPbITbIX OKHCHbIMH IJIeCH- 
KaMH O/YMpOBOMHUKOBOTO  Xapak- 
TOP AKAD, <M Peake his NE 


Cr. TY. Xpuctos. KpaHTopoMexaHy ueckue 
abpexTE! WH TeMMepaTypHaH 3aBHCH- 
MOCTb CKOPOCTH 9/e€KTPOJIMTH4eCKOrO 
BBIAeIeHHA BoOOpoMa wu Melirepusa . 

C. T. Maiipanoscxui, A. A. ®atusnab- 
Gepr, C. C. Hopukos u B. A. Kanmosa. 
O BAMAHMM OTPHILaTebHbIX py Ha 
SJIEKTPOXMMHUeCKOe  BOCCTAHOBEHHE 
cBa3u yruepod — rao“, B OpraHu- 
yeckux coequneHuax. Tlonaporpadu- 
yeckoe MopeseHue YlaJOM“AHHTpOa- 
RAD Oe GMS Go S968 oer 


B. A. Mosuan u UH. A. Jispikosuy. O6 
u3OMpaTeIbHOM MpOHHKHOBeHHM pac- 
TBOPCHHBIX 3CMCHTOB M3 %XHAKOH 

BERD TS HOSEN o 6 Go no go 

B. K. fIpoxopenxo, O. A. Camovaos x 
M.3. ®uwep. O6 acumMetpuu pacnpe- 
J[@NeHUA KOOPAMHaMOHHOTO 4HCIa MO- 
AEA TES OMS 5 Gog nb a 6 do odD 


—= 
Jl. VY. Boaxosutunos. K Teopuu Bo3- 
OyxKTeHNa B3pbiBa yapomM . ... 
A. B. Bonyapenko. Vccneqopanue Tep- 
MuyecKol erHfpaTaluu kpucTaau- 
yecKoro HM aMOpdHOrOo kKpeMHe3emMoB 
MeTOJOM MacC-CNeKTpaJIbHOTO aHa- 
UMS: aly ca ie. abr sheds > em auents 
A. A. 3aHcoxosa, B. JI. Opexosn u M. A. 
IIpockyppuH. O pou  xkuciopona 
B  pajMolMTHYecKOM oO6ecIiBeduBa- 
HHH BOJHBIX paCTBOPOB MHAMroKap- 
MBAs Pe tree einer tetera be 
_K. HW. Marsees, O. B. Ysapos u H. M. 
)Kasoponkos. Koadpunnert pasze- 
JICHHA H3OTONOB XJIOpa Mpu paBHosec- 
om ucnapenun HCI Ts 2. 


JI. C. Moaak nu A. A. Temkunn. K teopun 
DawWallWOHHOH XHMMH . ...,.., 
JI. M. Poes u A. H. Tepenun. Uncppa- 
KpacHble CMe€KTPbl OKHCH a30Ta B CO- 
CTOAHHM ajcopOuMH Ha OKHCAX %Ke- 
JICSABHIEXPOMAtS. WCET pn eere's, ames 
I. B. Camconos, B. B. Beneneesa 
uv A. A. CenesHesa. Cop6uua nenu- 
IWIMHa  NOJMMepHbIMH cop6ex- 
TAMHGCehc iy mle cha weed eee tee 
A. WM. Typpsan u Pr. ©. Ceposa. Tonapo- 
rpaduyeckue KMHETHYeCKHe TOKH, 
o6yciOBeHHbIe 3aMeeHHbIM oOpa- 


380BaHHeM POMaHHCTHIX KOMIIJICKCOB 
HH K CI ieee aes . A 


B. A. Bakaes, B. ®. Kucenes un K. YP. 
Kpacuabunkos. TlonmxKenne Temmlepa- 
TYPbI NiaBeHHA BOT B KaNuAapax 
NOPUCTODOMTC)laea. sneer 

M. 6. Boposcxnii u MW. J. Mapuykosa. 
Mero ompeqeteHua asoBoro cocTos- 
HHA JIBOMHEIX CHCTeM 
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A. A. 3ancoxosa u B. JI. Opexos. Cex- 
CHOWIM3HpOBaHHoe OKHCeHHe JIeHKO- 
OCHOBaHHA MeTHmeHOBOrO §=©rolyOoro 
TIpH. pawMomuse B BOXHOM pacTBope 

Apocnas Koyreuxuit u Antonun @xH- 


repuauq. PacueT OMHOSMeCKTPOHHbIX 
KBaHTOBOMeXaHHYeCKHX cucTeM, 
BKJIIOUAIOWUX Oo buy 10 NlOoJCH= 
CTEM Yams 


HW. B. Meauxos, M. C. Mepkysosa u 
lr. Qsanby. O6ulue 3akoHOMepHOCTH 
coocamKeHH A MUKpolpHMeceH pu 
ores IMO co 5 4 5 5 oo & 

A. C. Uepkacos. O BinAHMHM CONpAKeHHA 
aHTpalleHoporo sAqpa Cc BOHOL 
CBA3bIO aJIKeHHJIbHOTO 3aMeCTUTeIA 
Ha CNeKTpbl (lyopeceHWMu HM Morso- 
HICHH A. } on alle MMNSRLS MOL cise ak 

®. MW. Bunecos u A. H. Tepenun. Ms- 
MeHeHHe (oTOsmeKTpHuecKOH padoTsI 
Bpixoga ZnO, NiO u CreOg mpu agz- 

COpoOunu TasOBpall sapOBe. a. Smee emene. 

A. C. Ky3pmunckui, B. J. Satuesa 
u H. H. Jlexues. O mofapnenuu Ka- 
TaJIMTHUeCKOFO eHCTBHA MOMMBaJIeCHT- 
HbIX MeTaJIOB B KaydyKaX ... . 

B. II. Tassos u I. B. Buxorpazos. 
Tennopple adieKTh! pH TeyeHHu U 
OCTaHOBKe MOTOKa aHOMAJIbHO BASKHX 
Ya Ae) ale meta tibettebts WebiGh bia Seo 0 

Tsa Uran-cunp u 3. A. Hoa. O cos- 
MeCTHOM J[eiiCTBHH OpraHH4ecKHX Ka- 
THOHOB M TaylOMJHbIX aHHOHOB Ha BbI- 
Tenenue Boflopoa Ha PpTyTHOM 9/1eK- 
LYDON not chk hy «Blk» iailincro! eros <a> 

Ly FOu-yao wu Mu Tueu-nH. Mexanu3m 
aHOfHoro)§=©oOpas0BaHHxA OHA Tep- 
CVIEDAT AE eel ee ae ees 

Jl. YF. Yanuuenxo, B. ®. Kucenes u 
K. YT. Kpacuabunkos. Bauanue ruz- 
paTalluu MopepXHOCTH KpeMHeseMa Ha 
afcopOunI0 almdpaTHueckKuX CNMpTOB 
HS PacTBOPOB eas 8a, 5. eee 

A. WH. Yopdanes, WW. M. Keccaep, 
10. M. Tlosapos u 9. C. CepactbaHos. 
HekoTopble 3aKOHOMePHOCTH CBOLCTB 
PpacTBOpoB  CHVJIbHbIX SNEKTPOJIH- 
TOR MOSS Oe eee 

A. HW. Kpacuapuukos, JI. M. Bowukosa, 
M. K. Bypuesa u B. J. Masacynos. 
OQ MexaHH3Me MeXKKDPUHCTaMMTHOR 
KOPpO3HH HepKaBelOllei CTaIH B a3OT- 
HOH  KACOTE Es Pe ee 

E. H. Muposio6os, M. M. Kyptenos u 
H. JJ. Tomauwios. O nexoToppix oco- 
GeHHOCTAX KaTOMHOrTO Mpomecca Ha 
HePKaBelOWMX CTaIAX B PpacTBOpax 
a30THOM KHCIOTEI . 


M. A. Pusun, A. B. Seapgosuy, B. A. 
Llykepman, B. B. Codpuna u A. C. 
Beperosckui. Mccneqopanue pacnpe- 
JeNeHHA IIOTHOCTH BO pouTe Je- 
TOHAIMM Ta3OBbIX CMeCeli peHTreHoO- 
rpajuyecKHM MeTOJOM . ..... 

M. B. Casoctpsnosa u JI. F. Maunnosa. 
Kommouyquoe cocroaHue xKpacuTeneii 
Hi MeTAaXPOMAGUist ae mes an ean 

B. H. Wyoun u i. HW. Donn. Oxucan- 
T@JIbHbIe CBOMCTBA aTOMApHOrO BOJO- 
pofla pH pafMauMoHHOM oKucIeHHH 
MOHOB JIByXBaJIeCHTHOrO »Kee3sa . . , 

B. M. YWOppses, A. H. Mpasexuukos u 


. . e e e© «© 


C. C. Meysenes. Bauanne npoxyxtos 
OKHCICHHA Ha ae OKUCJICHHA 
MeTAHAy sce) By é 


XI. XHMHYECKAS TEXHONOFHSt 


A. WM. Oxkynes, A. K. Kupbsnos u 
b. H. Ceprun. Ycnopua papyosecus 
IIpH B3aHMOJeHCTBHH OKNCH KaMust 
C CyIbHAOM KayMua .. .. 

A. B. PyaHesa. O coctase u yCHOBUAX 
o6pasopaHua TarMpopuTa ..... 

A. M. Apxunos, K. A. Maunpuos, 
M. b. Coxonop u TI. VF. Crapuuxui. 
O BaAMaHMM BOLI Ha MpounoctTh 6e- 
TOHa’ 0): 

A. B. Pynuesa r eT 9. ‘Maapnuesa. 
Henpo3paunbl pytTun . 3 
A. Tf. Wesapy uP. H. ByitKo. Hexoroppie 
BONMPOChl BIMAHHA TeMMepaTypbl ByJI- 
KaHH3alHH Ha MpOUHOCTHBIe  cBoii- 
CTBa pe3HHbI H3 CHHTeTH4eCKOFO NOMH- 

usonpeHoporo Kayyyka CKM . 

W. H. Waakcun u P. Ul. Wahees. K Bo- 

Ipocy O MeXaHH3Me BO3HHKHOBeHHA 


SNEKTPOXMMHYCCKOH HeOMHOPORHOCTH 
TIOBEpXHOCTH  CysbPHAHEIX MMHe- 
WO 5 5 go bc 


6. W. Kacarouxun, Y. YT. Tlerpos, 
3. C. Cmytkuna u 3. Bb. MWeukosckaa. 
@y3uko-xXuMMueCKad Mpupofsla KOK- 
coBaHHa yruel . 

A. A. Wimporos u A. UH. ‘Kopanes. O7eK- 
TPOHHOMUKpockonuyeckoe HCCJIE TO" 
BaHWe BJIHAHMA MOBEpXHOCTHO aKTHB- 
HbIX fOOaBOK Ha TuJpataluio me- 
DHKVTAG ace ne Bor ee en eg 

B. E. Kyuenox, M. 4H. Kyaaxosa, 
E. WH. Tuuskosa u B. A. Jlonronuock. 
Vinuunupopanue mpomecca nomumepu- 
3allHM B OMYJIBCHAX TOM BAMAHMEM 
ruyiponepekucH uso0nponum6ens0la u 
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XII, FEOTPA®H f1 


WW. H. Crenanos. Cuexubli MoKpop Kak 
OJMH 43 cbakTOpoB OOpa30BaHHA JeCco- 
BUAHbIX MCJIKOSCMHCTHIX TOU . 

&. E. Cpipoeuxosckuli. OnbiT Onoreo- 
Tpacbwyeckoro palioHMpoBaHNA cylin 
AHTapKTHKM Ha TIpHMepe MWeHTPaJb- 
Horo cexTopa Boctouxol AnTapKTHaBl 


XIII. TEOJOFHA 


Ji. H. Botsuukwna.O ppiqenenuu quare- 
HETHYCCKONM COMCTOCTH . 

8. K. Taspuw. K sonpocy o (opmupopa- 
Huu mpornOop J{HenposcKo-JloneuKoli 


BNaqMHbl B TpeTHUHOe Bpema . 

3. WH. lepatopa. Mopcxue mexsen- 
HU KOBbIe OTJIOXK CHUA 6acceliuna 
Dig OBEIIEGS « 


B. IT. Mopososa u 10. A. Cynapnxos. 
Kepectuuckad cCBuTa BepXHero 9011e- 
na Cano-EpreHuHckoli BO3BbILIeHHO- 
CTH u ee CTpaTurpaduueckoe 3HayeHHe 

A. WM. Apxanreapcxui. K crpaturpatbua 
YIVICHOCHBIX OTMOXeHH BOCTOUHOTO 
cKoHa xpeOta Masoro Xunrana 

Ji. WM. Borowtodosa. K pompocy o crene- 
HAX yruleuKalHH mM cTaMax yrue- 
o6pa3opanua OypbIX yreH .... . 
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10. M. Kueiinep. Hoppbie JaHupie o nHO- 
weHne MpHOpexHouw uacTH cTemHoro 
Manreiuiiaka ee 

Ir. H. Tumocees u H. C. Wapuna. K 
BOMpocy O TeOXHMHYeECKMX yCJIOBHAX 
OcauKOHaKONJIeHHA B OaT-OaloccKoe 
Bpema B FOxKHom Jlarecrane .. . 

r. A. Bejeprukosa. Tludxbepenuuporan- 
HbIM Tpamnopblt Mmaccus ITlaqyucxux 
moporop Ha p. AuTrape....... 

M. ®. Jispenaa. Teonormueckoe crTpoe- 
Hue KouxHJCKoH HH8MeHHOCTH .. , 

B. B. Usanos, JI. ©. Bopucenko u 
H. B. Jin3ynos. Ckaniuli B MaHepamax 
KBapLeBbIX 2K Hu Tpeli3eHoB OHO 
u3 uATpysuu xp. IlomoycHoro .. . 


M. A. Usanosa u HW. WU. Uynunosa- 
Hosple WaHHble 10 @ayHe Jepouna Kys- 


HelKOrO OacceliHa . . : 
A. B. Weanoscxun. K Borpocy ° cTpatu- 
Tpaduyeckom  ouloxKeHHu  HYXKHe- 


YHAOBCKOTO MowbaApyca B Mpefemax 
3alalHou actu CuOupcKol maat- 
copmpbl . . ke 

A. WM. JIaujenko- u C. WH. Hosoxunosa. 
K Bompocy 0 Bo3pacte u pacuieHeHuu 
WIyrypOBckoli CBHTbI BepXHero Jle- 
BoHa Bomro-YpasmbcKkohw o6nacTa . . 

E. H. Tuxenuckuuw. K xapaktepucruKe 
pesbeda nepMckou cylm tora Tatapuu 
uM Tpuserawmux pavoHoB 

ll. A. Kapnos. K sompocy o ospacte 
Ilpukacnuickol BuanMHb.. . 

A. WM. Jlerasun u H. A. Kppiaos. O ne- 
pexoyHom xKomunuexce IIpeqKapKa3ba 

A. A. Hukonos. BoccTaHopmenue HeoTeK- 
TOHHKH HM Maweoreorpaduu mo3qHe- 
JICEMHUKOBbA C MOMOULbIO 2TeHporenu- 
yeCKOrO CMeKTpa B MaTePHKOBOH WacTH 
KompceKoro MomyocTpopa .... ; 

WM. A. Pesanos. O pudelickux oTmoxke- 
HHAX OxXOTCKOrO MaccHBa 


C. K. Camconos. HeckoulbKO cioB oO 
HOBO-KacnulickoH dope SanazHor 
Typkmenuu. . 

M. M. Uappirnn u UW. B. " BesGopojona. 
K ucTopuu reomoruueckoro pasBuTuA 
Mexkiypeuba Ilurexa—Ky6anb na Ce- 


pepHom KapKase B BepXHelOpcKoe 
BpemMs . . Poormical aaa 
A. J. Iersos. ‘Tnapubie oco6ennocru 


MeTaJJIOTeCHHM I0X%KHOH uacTH Sanaz- 
Horo SaGalikabaA RRR eRe 

M. B. Kyannos. Crpaturpaduueckaa 
cxeMa MepMCKHX OTMO*KeHHH Sadali- 
Kabat... 

B. TM. Macaos. Crpomatouurst a daunn 

M. C. HaruGuna. Cxema TeKTOHUKH Ce- 
BepHoi MaHpuxypuu. . 

B. C. Casnos. K MMHep amorHn TIM HH 
CTBIX MMHepasIOB MHOIMeHOBBIX H3BeCT- 


HAKOB Sane can Ilpuuep- 
HOMOPba at. 
kK. P. Uennxos, 10. i. Epmososa u 


H. A. Opnopa. Onurenuble MUHepasbl 
Kak WoOKa3aTeiw BpeMeHH MpHxosa 
HepTH B HectaHble MPOMBIIlIeHHbIe 
KOJIICKTOPbI . . 

b. Il. Bapxatos, A. pik Muxayxo-Max- 
nau, E. ®. Pomanpko u 9. 3. Tanpos. 
Hosple JaHHble O Me€pMCKHX OTJOMKe- 
Huax CesepHoro Ilamupa 
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A.B. Bucteauyc. K Bompocy 0 npoHcxox- 
J@HHH KpacHOUpeTHOH TOMA 1-0 
Uenuken. OmpiT vcnomb3opaHua a0- 
COJNOTHOrO BOspacTta OOJIOMOUHBIX MH- 
HepaJIOB JIA pellleHHaA 3ayay JIMTO- 
morHH uw Maseoreorpajun. . . .. 

M. M. Ipayesckut. Oco6eHHoctTu cTpoe- 
Hua u (cbopMupopaHua Kamcxo-Ku- 
HeJIbCKOM BaquHb! B KytOpimesckoM 
3apommkbe M TaTapuw. >..... 

M. A. Kapacux. O cBa3u Mexyy pasme- 
paMu pyHbIX Moe uM TvlaBHelilIMMy 
WX TeOXHMMYeCKHMA OCOOeHHOCTAMU 

H. A. Kpsios, A. MW. Jlerasun u A. M1. 
Masosuukuii. O reomormuecKoM pa3- 
BUuTHH IIpeqkaBka3ba WM 1OX%KHOM OKpa- 
uubl Pycckow namaTpopMbl . . . : 

0. A. Jlumuna, O. M. Mxprasin, u 
P. O. XauatpsuH. KusenoscKkul ro- 
pu30HT 1oro-sanaqHo uactu Bupckot 
CeMJIOBHHBI . . . 

B. M. Cuxnupin. Moxrono-cuOupcKni 
AaHTHUMKJIOH WM perHOHasbHad 3OHaJIb- 
HOCTb 9OJIOBbIX OTMIO*KeHUuU Llentpasb- 
ONME Glad 6 geckos Oc 

K. A. UWlypkuxn. O maseo30cKux mceB- 
oKoHrsiomepatax CesepHol Kapenuu 
u KompceKoro moslyocrpopa. ... » 
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XIV. THAPOrEOJOrHA 


B. H. KopuenuitetiH. O 30Heremne- 
HOCHBIX 3aCTOMHbIX MOL3CMHBIX BO] 
FOPCKHX  OTJOMKCHHH MOHOKIMHaI 
Lleutpambuoro IIpemkapKka3ba. .. . 


XV. MHHEPAJOTH AL 


B. B. Bakakuu u H. B. Besos. O xpuctau- 
Jiuueckol cTpykType xépa6yTuTa . . 

M. JJ. 3xyc ul. Il. Barnna. [nuuuctere 
MMHepaJbl MaHKONCKOM CBHTEI pali- 
OHAWOSeKm Oy alarmnun gee asus 

B. E. Kyman. O HekoToppix ocoSennocrax 
HaTpoBoro MeTacomaTo3a B Kpnso- 
POXKCKOM OacceltHe \- se ow 6 sw os 


XVI. HETPOrPA®H fA 


H. Jl. Pewetuax. JlouHooOs0mMouHble 13- 
BeCTHAKH HMKHETO Kap6oHa  1wro- 
3anaqHoH oKpanubl JlonGacca .. . 

M. J. Todpurteiu u M. B. Punyn. O na- 
XOMKe BYJIKaHOreHHOM Moposbl B Me- 
JOBLIX OTIOKeHUAX Tlozonnu 5 

B. fl. Koran. K renesucy camopoguoti 
CED Ease manele ae tiene re ancine’ 1c ceeeeeee aee 

B. B. JloGanopa. Ponb nuponsmacrTnue- 
CKOrO MaTepvalla B dopMupoBaHun 
COMAHOW TOMMM NosuATuaA Samant 
Asrup . : 

Yq. M. Xasucpa-saye vt 1C. M. AG6acona. 
Wamosutopbie TivHbl u3 OTMOKeHUIi 
KMMepH2Ka 10F0-BocTOUHOrO Kap- 
Kase Waa cA. mone. x 

J. WM. 7 opGyxopa. Munepanoruueckuii 
COCTaB I'JIMH HMKHEMEJIOBbIX OT IOXKe- 
Hui Cesepo-Boctounoro KapKa3a 

H. H. Maptpsnos. K nponcxoxyzenmo 
OBaJIbHBIX (popM Swe se nerMa- 
THTOB . . : 

A. M. Han. Ochosnsie nopombt kpucras- 
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juueckoro (dbyHaMeHTa Perera 
JIuTOBCKOrO MaCCHBa .. . as 


XVII. JHTOJIOTHA 


H. M. Crpaxos u H. B. Jlorsunenko. 
O cragzuax ocagouHoro mopo,oo6pa- 
30BaHHA HW MX HaMMeCHOBAaHHH .. . 


XVIII, TEOXHMHA 


A. WH. Cmupxos. Hosbie annie Mo 
3yleMeHTapHOMy cocTaBy (ocibopuTos 
Oaccelina Kapatay . . in 

H. B. Besos u B. UM. Cumonos. O6 130- 
MOP@HBIX COOTHOMICHHAX MEXKAy IMp- 
MOON Jk WUE 6 5 06 o no 6 

X. HW. Amupxanos, C. Bb. Bpanzr u 
E. H. Baptuuukun. Jludpysua pagno- 
TeHHOrO apfoHa B HoOseBbIX wiMaTax 


XIX. OKEAHOJIOTHA 


A. T. Haymos. KonuuectBenHoe pacmpe- 
JeneHve 300MaHKTOHa B 102%KHOM Ya- 
ctu Tuxoro okeaHa . . . : 

A. Tl. )Ky3e. J[matomospie B OMMEIX ¢ oT- 
JIOKeHHAX CeBepo-3alayqHO “actu 
Tuxoro oKeaHa. .- . ce 

B. ®. Kanaes. Hospie jaunbie 0 peapede 
MuHa LlentpanmbHow actu whit nage 
CKOM KOTJIOBHHBI . - ~ 

1. Il. Henpounos. T'ny6unnoe cTpoenne 
3eMHOH Kopbl nox UepxHbim Mopem 
K toro-3analy OT oe mo celicMH- 
UeCKHM JIAHHBIM.. .- ere 

H., H. Cpicoes. O TeueHun B okeaHe 


XX. MAJIEOHTOJOLH ff 


T. I. Capsruesa u A. H. Coxkoupckas. 
O pees heats eet eet 
Opaxvonol . 

B. H. Cykaues, P. H. Topaosa, A. Kk 
Heyoceesa uu E. I. Meteapuesa. O pa- 
CTHTCIbHOCTH MePpHrAAlWabHbIX 30H 
IeHTpabHOK uacTu Pycckoli paBHUHbI 

B. A. Cpicoes. CuctemaTuka XHOJIMTOB 

K. B. Kopye. IIpo61ematuueckue ocTaTKH 
M3 KeMOpHHCKHX OTMOXeHHM OTO-BO- 
cTtoka CuOupckol maatTdmopmMpr . . 

A. Jl. Mukayxo-Maksaii. O crpaturpa- 


cbuueckom 3HaYUeCHHM, CHCTeMaTHKe 
Mu dusorenuu ae cea ye: 
q@opamunudep . ... is 


A. B. Usanoscxuiit. K Bompocy o cucTe- 
MATHYeECKOM TOOXKeCHHH OpJOBUKCKUX 
M CHJIyYpHickux techie ee KO- 
pamioB . 


XXI. WHTOJOrHA 


B. H. Beasepa u I. JI. Moxposcxaa. 
Vismenenue padMouyBcTBUTebHOCTU 
HKPbl BbIOHa B XOJ€ MepBbIX SMOpHO- 
EWONSINDS WNUROEOS 4 6 6 o gon uo « 

H. B. Yousosuna. Jlelictaue spicoKoro 
TMApoctaTuyeckoro jlaBleHua Ha 
M30JIMpOBaHHbId Mosr O6enow MbluM 

Yr. WH. Pockun u M. E. Crpyse. Luto- 
XUMMA THOJIOBIX rpynn Lee 
HBIX H MOTOPHBIX HelHpoOHOB 

A. ®. UYepenznnyenko. Usmenenua mu- 
TOTHYCCKOH AKTHBHOCTH KJICTOK JIMM- 
(baTuyecKHX y3s0B co6akH B 3aBHCH- 
MOCTH OT cCpoKa leHcTBUuA selKoUU- 
TapHOH CbIBOpOTKH .. .. . 
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WM. B. Toxun. O crpoenuu sgpa u an- 
Napata TompyKu B kKileTKaxX KHUIeU- 
Horo 9luTemua Parascaris equorum 


XXII, FHCTOJIOTHA 


T. 7. Ty6un u A. K. WOpknua. Tucro- 
XMMMuecKOe ompeseteHHe pHOony- 
KJICHHOBOH KHCAOTLE UW TviuKOreHa 
B TKaHAX %KUBOTHEIX, Haxo_Amuxca 

_ B_ pasuIMuHbIx ley papier co- 
CTOAHHAX . . date 

A. C. Wonros. Tonorpadus KJI€ETOK 
Tonbmku wu ee 3HaueHHe Jia MexuHeli- 
POHHBIX  CBASEM KOpbl Mo3xKeUKa 

B. E. Murapescxui. Hexotoppie ocoben- 
HOCTH MMKpoOcKoMMyueckoro cTpoeHuA 
WbIXATCMbHLIX MyTel uU WerKUx alo, 
KaHCKOrO xopbka.. . . ‘ 

VM. OB. Toxun. Yabrpactpyxtypa meTOU- 
HOM Ka€MKM KHUWeUHBIX KsleTOK Pa- 
rascaris equorum 

&B. OB. yxc. Tuctoxumus tboctbomoxo- 
acTepa3s MpH perenHepalun u erene- 
pallu HepBa focme MoppexeHuA . 

9. H. Monosa. K sompocy o neiiponnom 
CTPpO€HHH KOPKOBOrO KOHIa 3puTeJb- 
HOrO aHasIM3aTopa Oeoli XKpbIcbl . 

+E. A. BaG6ypuna u H. J. Kopanesa. 
Crpoenve ceTuaTKH rasa KaciMlicKux 
RSHUL KGB Seat a Tots ian uy dodo 


XXIII, PEHETHKA 


HH. A. JleGexepa. CpapuutenbyHoe usy- 

 uenve JuNNONJOB MH TeTpannouzoB 

— Solanum Verrucosum Schlechtd .. . 

B. ©. JltoGumosa. O so3nuKHoBeHnu 
M HacCJIeOBaHHH HeKOTOPbIX HOBOOO- 
pasoBaHHH y MUICHH4HO-MbIpeMHbIXx 
HOD MOR See says yams ses 

C. HW. Aguxauan, ®. C. Kaennxosa, 
C. 3. Munnzann, K. WI. Tapuna u 
-H. WH. )Knanopa. Oco6enxnoctu uH- 
AYUMpOBaHHOrO MyTallHOHHOTO Mpo- 
mecca y aKTHHOMHLeTOB — TIpoyy- 
We€HTOB aHTHOMOTHKOB ; 

H. HW. Hukomoxun u I. B. IWnnsesckas. 
BosspatTubie rHOpufbl cTepiaqu u 
OenyrH B ye ey C HCXOJHbIMU 
g@opmamu . 

H. H. HyxnmH u 0. Il. " [omapepa. 
Pomb NpsAMoro H AUCTaHIHOHHOrO Jel- 
CTBHA peHTTeHOBCKOrO o6smyueHua 
B OTBETHOM peaKUHH oOpraHu3ma 

C. WO. Fonupyar xu C. HW. Annxanan. 
BausHve KOMOHHUpOBaHHOTO JelicTBUA 
yJIbTpacpHOeTOBLIX HM PeHTTeHOBCKHX 
wyuew Ha MyTallHOHHbI mpowecc 
y Streptomyces aureofaciens JIC B16 

C. W. Auanxansnu u B. IT. )Kqanosa. 
Bausanuue KOMOMHMpOBaHHOTO BoO3szel- 
CTBUA (Pu3HMYeCKHX H XHMMYECKHX My- 
TareHOB Ha MyTalHH B MOJIMPeHHbIX 
cHcTeMaX MUKpOOpraHu3MoB (mposly- 
yeHta  spuTpomMHunna Actinomyces 
SAVING) ong 9 oes c) Olen Sai 


XXIV. THAPOBHOJIO'HA 


A. B. Monakos u FO. H. Copokun. Onpit 
M3y4eHHA XHULHOTO NUTAHHA WHKJONOB 
C MOMOLUbIO H30TOMHOM MeTOAMKU 

JI. A. PosenGepr, WH. Bb. Yoanosckun u 
tO. M. Koposun, Bauanne Oakrepnit 
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Ha KOPpO3HIO HepKaBelowlux crTaweli 
NEI. BRR EDS 6 Suge © sire 
M. B. Yaanoscxui, H. HW. Tapacos u 
¥O. M. Koposun. Bauanue mopcKux 
*KeIyel Ha KOppo3sHio BED R HANK 
cTaneH . . ‘ : 
lr. HW. Popsuesa. O cpoeobpasHom auIbro- 
JIOTHYCCKOM THING PpaBHHHHOli peku 


AXV. MHKPOBHOJOIHA 


M. H. Meiicenb u E. A. KaGanosa. JIto- 
. MHHECICHTHO-CepouiorMueckoe = pacrio- 
3HaBaHHe KOJIOHHM OakTepHH KH- 
INCUHOH! MNP YHtIsIy. Ay estusencn tei om rine 

E. I. @eopuaosa. O cum6uose MonouHo- 
KHCJIBIX  OakTepHH c poxxamu 
B Ke@UpHBIX SepHaxX . ...... 


XXVI. BHO@H3HKA 


JI. T. Waxuyxanan, J. T. ®nenuman, 
B. B. Tua3yxos, B. I. Jleoutbes u 
B. Il. Hecrepos. Wismepenne  ecrecr- 
BeHHOM cb eal piso B OpraHax 
yelopeKka . . 

WH. M. Bacuanes. u 0. W. Mapdenosa. 
VismeneHue § OKMCJIMTeJIbHO - BOCCTa- 
HOBHTeJIbHOrO MOTeHUMasa B pocTKax 
KapToeia MO, BIMAHHeM PeHTTeHOB- 
cKoro oOy4ueHuA 

H. HW. Hyxguu u O. Il. Jlomapesa. Baus- 
HWe€ peHTreHOBCKorO OOsyYeHHA Ha 
MUTOTHYeCCKy!O AKTHBHOCTb POTOBHIBI 

WM. M. Wanupo u M. M. Konctantunosa. 
O xpomocomHbIx aOeppaluaX HM MH 
TOTHYUeCCKOH AaKTHBHOCTH Mocsle BO3- 
WelicTBHA MOHM3MpylolleH paMaluelt 
B YCJIOBHAX 3alHTbl OKHCbIO yrvlepoga 
(K mpoOmeme pete ee yteeere 
NOBpexkKweHHA). . « - ee. 

H. H. Port. Jleictsue KOUXMILMHA Ha 
o6sy UeHHbIX 3apospliueni BbIOHa 
Misgurnus fossilis .. . sa 

®. Bb. WWanupo. TlnoqoBuTocrs | caMOoK 
MbIWIeH, MOMBepruyTHIxX TramMMa-oOu1y- 
YeHHIO B NepHo i SMOpHoHasbHOTO 
Pa3sBHTHA, HW 2KHSHECNOCOOHOCTh UX 
NOTOMCTBa . . ; 

H. ®. Bapakuua. O mexanname jecrpyk- 
IH KJIeTOK B KPOBOTBOPHbIX Opra- 
HaX MJICKOMMTAIOWlMX NO BJIMAHHEM 
MOHMSUpylollelt pamvalluw .. .- - 


XXVII. BHOXHMH ff 


B. JI. Kpetosuy u B. HW. Axkossesa. 
Buocuute3s Tvii0OTaMMHOBOH  KHCJOTHI 
WM TvIlOTaMHHa B COS3peBalOULeM KOVIOCe 
TMWeHHUbI . . 

b. A. Py6un u T. "M. Veanopa. O cu- 
cTemMe moumHdpeHoubI— Oe on 
Wasa oB -Kalycre if.) - 

C. M. Crpenkos. Vcexenanaune. TvIHKO- 
d@pykTosaHop = cTeOet Helianthus 
tuberosus L. . . 

B. H. Masypos x B. H. Opexosn4. Bxao- 
yeHHe padNOakTHBHO"O MVIMIMHa B a- 
B-KCMNOHEHTEI MpoKosarena 

H. M. 9manyaub, JI. Mi. Jlumunna u 
WM. WH. Mesesuna. WMs0upatenbuoe 
yMeHbuleHve cogepxxanua PHK B ony- 
XOJI€BLIX KJIe€TKAX M NMOTepsx MMM CIIO- 
COOHOCTH IIPHBHBaTbCA pH  BO3jle- 
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cTpuu in vitro MHrHOHTOpOR Wel HbIX 
peakKWWh: « 2 + <5 = ssh oh e 

A. C. Cnupun, JI. WI. Yaspuaosa u 
A. H. Benosepcxuii. K ponpocy 0 Ma- 
KPOMOMeKYJIAp HOH CTpyKType HaTHB- 
HO BbICOKONOJIMMEePp HOH puOonykuen- 
HOBOM KUCJIOTHI B pacTBope . . 

b. H. Crenanenxo u JI. H. Bo6posa. 
K cpaBHuTebHOMy M3y¥eHHIO JeHCcT- 
pua ZSC, YT, YT® u AT® ua co- 
KpalileHHe cepJeyHOH MBILLILbI a: 

.M. A. Tep-Kapanetan u A. M. Orany- 
ann. PacTBOpHMble aMHHOKHCAOTHI 
u OenkM cogzepxuMoro pyOla HW Cb 
uyla 2KBauHbIX _KMBOTHBIX . 

J. M. Muxaun u A. A. Myrycknn. 
HemuToxoHipHambyoe OKHCAeHve 
BOCCTaHOBJeHHOrTO § udocdonupuyHH- 
HyKMcoTHJa B KOpPHE pacTeHHA. 

E. JI. Posencbespy, A. A. Wosnanckaa 
u H. K. Pygakosa. ae cocTaBa 
WM CBOHCTB 3HMO3aHa ‘ 

P. A. PytGepr. Ilomysenue u cBolicTBa 
flomucaxapuya 3HMO3aHa, aKTMBHOTO 
B OTHOMeHHM MponepMHOBOM CHCTeMbI 

‘C. O. Yppicon u A. H. Benosepcexuii. 
HyxkseoTuyupli  cocTaB e30KcupH- 
OOHYKIeCMHOBLIX H PHOOHYKIICMHOBbIX 
KHMCJIOT HEKOTOPbIX BbICIUMX pacTeHHlt 

‘H. M. Qmanyoub u JI. Wl. Jiwmunna. 
Tlorepax OmacToMareHHbIX CBOHCTB BH- 
pyca capkomb! Poyca mpu Bo3yelicTBun 
nponmusraisata SES sais 

.M. H. 3anpometos. O cnocoOHocTu 
K paciieneHuio GeH30sIbHOrO KOJIbIa 
y BbICLUMX pacTeHHl. ImyOoKoe OKHC- 
menue Cl4-KaTexHHoB B moOerax yas 


XXVIII. MOP®OJIOLHA PACTEHHH 


A. H. Caayxos. O mopdosorngeckux 
IipH3HakaxX CMop HacTOAWMX Marno- 
POTHHKOB mloqcemeictpa Pterideae 
Diels dnoppr CCCP ‘ce 

A. H. CuaayKxos. O Mopdbosoruueckom 
CXOJcTBe UM pa3IM4MH cop BHOB 
Cryptogramma R. Br u Botrychium 
Sw ae iropbi CCCP ean.) eer ieee 


XXIX. IKOJIOTHA PACTEHHH 


‘B. TY. Kapnos. Konxypenuus 3a nuta- 
TEJIbHbIe BeULECTBA H BO300HOBHTEeJIb= 
Hbi€ IIPOWecchl B HacaxKeHHAX cTell- 
‘HOH 30HbI : 


XXX. IMBPHOJIOTHA PACTEHHH 


‘B. A. Mogny6nan-Apnoupyu. Kysp- 
Typa CeMsloueK HeKOTOpHIX opxuseli 
Ha HCKYCCTBeHHOM MUTaTeIbHO cpeze 


XXXI. PH3HOJOTHA PACTEHHH 


T. B. Bapvuos. Cpapnuterbuaa cKo- 
pocTb Mocrynmenua P8* y Cat wv ux 
NOJBM2KHOCTb B pacTeHuH ube BHeKOp- 
‘HEBOH ToqKOpMKe 

'P. A. Annpeesa u WM. B. Moposopa. 
Buimanne o6pa6orku KopHeBoit CUCTeMBI 
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rerepoayKCHHOM Ha pocT HM OOMeH 
BeIeCTB paccabl TOMATOB 

I. 6. Epmuaos. O soqHom pexume mIpo- 
pocTKoB B Hepple AHH UX *KU3HH 

K. C. Mupomo6os. Bananne pajMoak- 
THBHBIX BeULeCTB Ha pacTeHHA AUMeHA 
B 3aBHCHMOCTH OT MpoxoxwKeHuA CTa- 
Wuu pasBuTHA Ip yKOpoueHHOM He 

A. Tl. Buxorpayos, B. M. Kyrtiopun, 
M. B. YayGexosa u WM. K. Sanopox- 
Hpi. WVi3zoTomHbli coctTaB eucasG 
(boTocuHTe3sa 

®. JI. Kaannnn. Tlepuogmunocrs oKuc- 
JIMT@JIbHO-BOCCTAHOBUTEJIbHOTO pe- 
2%KMMa RUN apa 3apompla 
pacTeHuu . . 

A. ®. KaeuinHnH u M.A. ‘Lyabrun. 06 
ONTHYeCKHX CBOLCTBaX JIMCTbeB pa- 
cTeHMH . . 

JI. H. Ceprees, K. “A Cepreesa u B. K. 
Meapuukos. M3091ekTpHuecKaad TOuKa 
TIpoTOMMa3Mbl HM OcoOeHHOCTH (H3HO- 
JIOTH¥eCKOTO  COCTOAHHA YTeHepaTHB- 
HBIX MOwveK PeBeCHbIX paCcTeHHH . . 

K. JJ. Croes, Ti. T. Mamapos u UH. B. 
Benues. Bauanue yqoOpeHuu Ha Co- 
cTaB BOCXOfAlero TOKa puuor paar 
JIO3bI . . 

MW. A. Lyabran u A. ®. Kaeuunn. 
O koppenauuu mMexyy onTuuecKHMu 
CBOHCTBAaMH H COjlepyxKaHHeM XJIOPO- 
Qua B JMHCTbAX pacTeHH 


ie se 


XXXII. 300/0FHA 


H. H. Boponyos u H. H. Typroson. 
CrpoenHe cpefHeOpiouinoH 2xeme3bI 
HacToxmux xoMakKoB (Criceti — Cri- 
cetinae — Rodentia — Mammalia) . 

M. HW. Konctantunosa. Ji pyxxenve me- 
marMueckux wmHuHHOK Heteromastus 
filiformis Clap. (Polychaeta) 

B. M. QnwtetnH. O cucrematuuecKoM 
NOJOKeHHH, OOpase 2XH3HH UM Mpouc- 
XOKJCHHM SHIeCMMYHOH OalikambcKoli 
muaBKu  ‘Trachelordella torquata 
(Grube)aScen se okt eaters a ee 


XXXIII. AHATOMHA 


9. 9. Kukaiion. OKcnepumMenTambHOe 
HccIelOBaHHe 3HaveHHA MeCTHEIX 
IIpeNATCTBHH Js KPOBOTOKa B pa3- 
BUTHM aTepOCKJIepoTH4eCKHX  U3Me- 
HeHHM apTepult 


XXXIV. MOP@OJIOTH A 


E. H. Wepuienesa. Pasputrue uepseo6- 
pasHoro oTpocTka HM ero MHHepBalluu 


XXXV. IKCHEPHMEHTAJIBHA A 
MOP®OJIOTH A 


lr. B. Ensxosa. Passutue Kopp Oombuiux 
NlolywmapHu y MopcKon CBHHKH 
B yCNOBHAX THMoTUpeosa . . 

lr. M. Jiutsep u H. H. Jlamneup. K ¢ BO- 
Mpocy O BOCCTaHOBJeHHH WebIX My- 
CKYJIOB U3 MepecaxKeHHOH M3MeubuUeH- 
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HOH MbIIMeYHOH TKAHM Mp UX ToTamb- 
HOM yflayieHHH Yy KpbICchl..... 

H. H. 3aiixo u B. B. Boituo- AcenenKui. 
OcoOenHocTH pa3BHTHA  Heliponapa- 
JIMTM4eCKOTO KepaTHTa Mpu enepsBa- 
IMM UacTH pOroBHlbl . . 

A. A. Heiicax u H. H. Port. Cuuxpo- 
HM3alMA KJICTOUHIX JeIeHHH y paH- 
HAX 3apofpllliei Bbiona Misgurnus 
fossilis myTemM xo3feiictsuax MnoHu- 
2%KeCHHOH TeMNepaTypbI . ..... 

. H. Pymanuesa. Paspurue u3Membuen- 
HOH MbIWe4HOH TKaHu B pepecanses 
Mo KoKy . Bei 

H. B. jaGarsau. Perynauuonnpre cBoii- 
cTBa rvla3a 3apoOJblilel OceTpOBbIX pbIO 

A. A. Kocromaposa. Passutue Kuuleu- 
HHKa KYJIbTypHOrO Kapa pu Kkop- 
MJICHHM M TomOaHuM Ha 9Tale cMe- 
WaHHOrO NuTaHHa . ... . : 

M. ®. Huxkutenko. Cpapuutenbuaa > Xa- 
PakTepHcTHKa pa3MepoB HU cTpoeHHA 
TOMOBHOTO MOS8ra y eRCIODEX BUJIOB 
BOPOObHHBIX . . . SSP met : 


XXXVI. IBOJIONHOHHA A 
MOPOJIOFH A, 


HH. WH. Jiparomupos. Pa3puTue cucTempl 
HEHPOSMHTeMMAIbHbIX COIHKYJIOB y 
JMUMHOK apasmbcKoro wana Acipen- 
Ser aida venbis. WOViseens. =o) se 


XXXVII. PH3HOJOTHA 


A. M. Anexcanau u P. C. Apyrionan. 
BauaHwue CHMMaTH4yeckoro HepBa Ha 
SJICKTpHYeCKYIO AKTHBHOCTb TOJIOB- 

MESHOTOSMOSEA=a cee wee see 

C. JJ. Ampom. O6texTuBHoe ycTaHoBue- 
Hue THMONOrMYeCcKHX ocoOeHHOCTel 
BbICIUeH HepBHOH JeATeJIbHOCTH y 4e- 
MOBCHA Gn. Oe one. + 8,28 oe 

1B. H. Beasesa. [pixanue casana Cyp- 
rinus carpio L. Ha paHHHx 9Tamax 
pasBHTHuA . . AMEE Siena ONS 

Ji. C. TamGapsu.. I[surarenbubie peak- 
uM MpH NoppexyeHHu MO3xKeuKAa U 
3a,HHX CTONOOB CMMHHOrO Mosra . . 

3. B. Jlenucospa. O p3aumojelicTBuu cue- 

' JOBbIX WM HeMOCPeACTBEHHBIX pa3ypa- 
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2%KeHHH MPH UCCMeAOBaHMM  BBICIIel 
HEpBHOH JesTeIbHOCTH peOeHKa . 
A. JI. Hosapaues. O yzeiictaun ya 
HHHa Ha HepBHylO CHCTeMy ... . 
E. B. Ba6ckun u B. JI. Kapnman. O6 ana- 
mu3e (bas cepeuHoro cokpallleHua m0 
JaHHBIM JMHaMOKapMorpadun .. . 
K. M. Kyaaauga. Ananu3 OuosmekTpu- 
YeCKHX MOTCHIHaOB, BOSHMKAaIOUUX 
B KOpe MO3%xKeuKa Ip CTHMyJALMu 
HEKOTOpEIX adpepeHTHbIX HeEPBOB . . 


XXXVIIT. IMBPHOJOTH A 


E, X. Wpwiimax u H. A. Cmutten. K po- 
Tpocy 06 WCTOUHHKaX pa3BHTHA Ka- 
poTuyHoro Tema : 

O. TY. Crpoepa. Mutoxonspuu B pa3sBu- 
THM XpycTamuKa Taga. ..... 

B. ®. Ilyakos. OKBuBaseHTHbIe BO3- 
pacTbI B SMOpuHoreHese  bIIeHKa, 
KPbICbl H YeIOBeKa : 

Ii. H. Pesnuyenko u PO. I. FOposunkuii. 
OKTOJepMaJIbubIe PeCHHUKH saposbl- 
Wel, IMUMHOK HM MaIbKOB KyPpHHCKOTO 
oceTpa WM MX (bu3HOOrMuecKOe 3Ha- 
ueHwe . . PO ABE S AP 

aA Bysunkos. Bauanne sAfilepplx 


. Serna SACs “Sack 


o6omouekK Ha pa3BHTHe SMOpHOHOB 
BHIOHAgrag{S sc ie Vora, cee stem 
lr. A. By3Hukos. O tyHkuMoHabHOM 
3HaueHHH =©THanypoHHyasbl B Mkpe 


KOCTHCERIXe BIO] vane top eueen comets oe 


XXXIX, HAPA3HTOJOrHA 


A. B. Tyces, E. B. )Kyxop u FO. A. 
Crpenkos. O 3apaxKeHHOCTH MMHTaA 
llapa3suTaMuM UM ero Bree Hic= 
NOJIb3OBaHHH . 

T. A. Bequakosa u B. H. ‘BepeiicKaa. 
Anamu3 TepMuuecKoro o0e33apaxKH- 
BaHHA AMI, B M3OMPOBAHHbIX KlayKax 
6aOouek = TyTOBOroO wemkoupsaya 
(Bombyx mori L.), sapaxkeHHbIx me- 
6punHot (Nosema bombycis Naeg.) 

E. Jl. Jloraues. O crpoeHuu u TKaHeBou 
TIpupoye BY TASOAD HEE TIOKPOBOB 
IMCTHIepKOB . . A ee, Ee 
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